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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Medley Farm
Gaffney, Cherckee County, South Carolina

STATEMENT OF BASIS AND PURPOSE

This decision document presents the gelected remedial action for the Medley
Farm Superfund site in Gaffney, South Carolina chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of
1980, as amended by the Superfund Amendments and Reauthorization Act of 1986
a ‘, to the extent practicable, the National Contingency Plan. This decision
» oased on the administrative record file for this Site.

The ite of South Carolina concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this Site, if not
addressed by implementing the response action selected in this Record of
Decision, may present an imminent and substantial endangerment to public
health, welfare, or the environment. The principle threat at this Site
results from the unacceptable elevated levels of volatile organics in the
groundwater.

DESCRIPTION OF THE SELECTED REMEDY

This remedy addresses the principle threat posed by this Site. The principle
threat is the contaminated groundwater emanating from beneath the Site. This
remedial action will also address residual soil contamination which, 1f left
in place, would continue to adversely impact the quality of the groundwater
for 20 years.

The major components of the selected remedy include:
GROUNDWATER
» Extraction of groundwater across the entire Site that is

contaminated above Maximum Contaminant Levels or non-zero Maximum
Contaminant Level Goals which ever are more protective;



- On-site treatment of extracted groundwater via air stripping to
remove the volatile contaminants from the water column with the need
of controlling off-gas from the air-stripper to be evaluated in the
Remedial Design;

o Off-site discharge of treated groundwater toc Jones Creek via a
National Pollution Discharge Elimination System Permit; and

» Continued analytical monitoring for contaminants in groundwater and
gurface water.

SQIL

« Installation of a network of air withdrawal (vacuum) wells in the
unsaturated zone;

« Construction of a pump and manifold system of PVC pipes used for
applying a vacuum on the air extraction wells to remove the volatile
organic compounds and some semi-volatile organic compounds from the
soil; and

» Implementation of an in-line water vapor removal system and an

in-line vapor phase carbon adsorption system to remove organic
compounds prior to releasing the extracted air to the environment.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment,
complies with Federal and State requirements that are legally applicable or
relevant and appropriate to the remedial action, and is cost-effective. This
remedy util. 3 permanent solutions and alternative treatment technoclogy to
the maximum extent practicable, and satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or volume as
a principal element. Since this remedy may result in hazardous substances
remaining on-site above health-based levels, a review will be conducted
within five years after commencement of remedial action to ensure that the
remedy continues to provide adequate protection of human health and the
environment.

@5:.7[,”% May 2 g 18,

4 Greer C. Tidwell Date
Regional Administrator
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1.0 INTRODUCTION

The Medley Farm site was proposed for inclusion on th: National Pricrizy L:ist
(NPL) in June 1986 and was finalized on the NPL in March 1990. R2As cf Augus=
1990, the Site ranks 918 out of 1218 NPL sites with a Hazardcus Rarking
System (HRS) sccre of 31.58.

The Remedial Investigation (RI) occurred in two phases. Phase I began in
January 1988 with the signing of the Administrative Order on Consent (AO) and
ended with the submission of a draft RI report in March 1990. Due to data
deficiencies identified in this report, the Potentially Responsible Parties
(PRP8) initiated Phase II of the RI. The revised draft RI report was
submitted to the Agency in November 1990 and the draft Feasibility Study (FS)
was delivered in December 1990. The Agency approved both the RI and the FS
in May 1991.

This Record of Decision (ROD) has been prepared to summarize the remedial
selection process and to present the selected remedial alternative.

2.0 SITE LOCATION AND DESCRIPTION

The Medley Farm site consists of an approximately seven-acre section of the
Ralph Medley Farm parcel that is situated on “7p of a hill. The Medley Farm
property consists of 61.9 acres of rural land .ocated approximately six miles
south of Gaffney, South Carolina in Cherokee County on County Road 72 (Burnt
Gin Road). Figure 1 provides the general location of the Medley Farm
property and Figure 2 shows the approximate boundaries cf the Medley Farm
property and the Site.

The approximate center of the Site is located at latitude 34°58'S4" north and
longitude 81°40°02" west. The surrounding land is hilly and consists mainly
of woods and pasture land. The land use in the vicinity of the Site is
primarily agricultural (farms and cattle) and light residential. No change
is expected in the use of the Medley Farm property in the near future. It 1is
anticipated that Mr. Ralph Medley will maintain ownership of this property.

Ground surface elevations at the Medley Farm property range in elevation from
El. 558 feet, National Geodetic Vertical Datum (NGVD), at Jones Creek, to El.
689 feet NGVD at the highest point on the property. Topography of the Site
is relatively flat with slopes ranging from three to ten percent. The land
surrounding the Site slopes off steeply to the east and south with slopes
ranging from 10 to 52 percent. The Site is covered with weeds, briars, and
small scrub trees, but the remainder of the Medley property is mostly a dense
forest of hard- and softwoods. Based on observations of Site topography,
surface drainage occurs to the northeast and east, to the southeast, and to
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the south and southwest into two intermittent tributaries of Jones Creek.

All surface drainage eventually discharges to Jones Creek which in %urn flcws
into Thicketty Creek approximately 1.5 miles from the Medley proper=ty.

Figure 3 shows the topography of the Medley Farm property, the Medley Farm
site, and the surrounding area as well as the locat.on of Jcnes Creek and the
two intermittent tributaries. One of the tributaries is to the northeast of
the Site and the other tributary is to the south.

Figure 4 shows the location of private wells within a one mile radius of <the
Site as well as the municipal water lines supplied by Dyratonville Water
Works. All residente in the near vicinity of the Site are attached to <the
pukblic water distribution system. Natural resources in the area of the Site
include water, soils, flora and fauna. Jones Creek has minimal recreational
value due to its size and poor accessability. Base flow in Jones Creek near
the Site is 200 gallons per minute (gpm).

3.0 SITE HISTORY

The Medley Farm property is currently owned by Ralph C. Medley, who acquired
the property from William Medley in 1948. Prior to the mid 1970's, the
property was maintained as wood and pasture land. Based on available
information, the disposal of drummed and other waste materials began at the
Site in 1973 and was terminated in June of 1976. As a result of an anonymous
call, the South Carolina Department of Health and Environmental Control
(SCDHEC) visited the Site on May 3, 1883. At the time of the visit, SCDHEC
estimated that approximately 2,000 S5-gallon drums were on-site in scattered,
random fashion. Drums were found in open pits, several small lagoons, and on
the ground. These drums were in various stages of deterioration. Other
notes/observations made during the May 3, 1983 SCDEEC visit included: a
chemical odor in the air, a number of shallow excavations (pits) containing
discolored standing water, drums standing or lying in the water in <these
pits, and areas of stressed vegetation. In addition to the S5-gallon drums,
there were numerous plastic containers of various sizes. No formal records
of disposed waste materials were maintained by the PRPs.

Based on this visit/inspection, SCDHEC returned on May 19, 1983 to collect
soil samples for analysis. The results of these analyses showed the presence
of a number of volatile organic compounds (VOCs) including methylene
chloride, trichlorcethylene (TCE), trans-1,2-dichloroethylene as well as
gseveral semivolatile organic compounds (SVOCs).

SCDHEC infcrmed the Environmental Protection Agency (EPA) of the sampling
results and EPA viesited the Site during the week of May 30, 1983. During the
EPA visit, additional samples were collected for analysis. Among the
contaminants detected in EPA‘s samples were: methylene chloride, vinyl
chloride, perchloroethylene (PCE), phenol, toluene, TCE, and
1,2-dichlorcethane. One compoeite soil sample contained polychlorinated
biphenyls (PCBs) at low levels.
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An immediate removal action was initiated on June 20, 1983 by EPA pursuant to
Section 104 and other provisions of the Comprehensive Environmental Respconse,
Compensation, and Liability Act of 1980 (CERCLA). A total of 5,383 55-gallon
drums and l15-gallon containers were removed from the Site. These included
full, partially full, and empty containers. Compatibility %esting cf drum
contents was done prior to bulking of liquid wastes. Empty drums were
crushed and taken to a sanitary landfill. The bulked liguids (24,200
gallons) were taken off-site by tanker and incinerated. The so.id waste and
contaminated soils, totaling 2,132 cubic yards, were taken to an approved
hazardcocus waste landfill. Three drums containing PCB8s (Arochlor 1254, 126C,
and 1248) were over packed and sent tc an approved disposal facility.
Approximately 70,000 gallons of water were drained from the six small lagoocns
and treated in a pressurized sand/gravel/activated carbon filtration system
for the removal of organics. The treated effluent was analyzed to ensure
that it met State discharge standards prior t¢o re.ease into Jones Creek. The
lagoons were backfilled with reportedly clean earth and graded to the natural
topography. The remedial action was completed on July 21, 1983.

Analytical testing of the drum contents, as well as the water and sediment in
the lagoons during the removal action, confirmed the presence of the
following contaminantsa: toluene, benzene, methylene chloride, PCE, and vinyl
chloride. Samples from adjacent homeowners’ wells were collected by SCDHEC
on June 27, 1983 and a trace level of methylene chloride was detected in the
Sprouse well.

Following the removal action, the Agency directed one its Contractors to
conduct a geological and geophysical study. This study was completed the
week of August 1, 1983. The study was designed to determine the potential of
groundwater contamination at the Site. The field study included electrical
resistivity soundings, a magnetometer survey, and an electromagnetic [EM)
survey. Anomalous areas identified by these geophysical surveys are
1llustrated in Figure 5. These anomalies correlated well with the former
drum storage and lagoon locations.

SCDHEC revisited the Site in April 1984 to perform a preliminary
investigation and install a monitoring well. Soil samples from two borehocles
and a groundwater sample collected from the newly installed monitcring well
were analyzed for volatile organics, primary metals, and acid and
base-neutral extractables. The results of the soil analyses showed the
presence of two quantifiable VOCs at a depth of 10 feet; the VOCs are
methylene chloride at B8l.4 micrograms per kilogram (ug/kg) and
l1,2-dichloroethane at 102 ug/kg. Results of the groundwater analysis for
VOoCs for samples collected in April 1984 and July 1984 are presented in
Table 1. This table also provides the analytical results for groundwater
samples collected from the Sprouse well.

The Medley Farm site was subsequently evaluated by the EPA in June 1985,
using the HRS. A migration score of 31.58 was assigned based entirely on the
groundwater route. The Site was proposed for addition to the NPL in June
1986. In March 1990, the Site was finalized on the NPL and was ranked 850
{Federal Register, March 14, 1990). As of August 1990, the Site was ranked
918 on the National Priority List (Federal Register, August 30, 1950).
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Medley Farm Site Rl
SCDHEC Volatile Organic Ground-Water Analyses

SCOHEC MONITORING WELL ON THE MEDLEY FARM SITE:

Date of Coliection

_ Well MD2A April 13,1984 (1) July 18, 1984 (2)
1) methylene chloride 39.05ug/L 9.22ug/L
2}  1,1dichloroethene 1,887.00ug/L 1,645.00ug/L
3) 1,1dichloroethane 160.5 ug/L 43.7 ug/L
4) trans-1,2-dichioroethene 37.9 ug/lL 28.0 ug/L
5)  chioroform 8.0 ug/L 3.56ug/L
6) 1,2<dichioroethane 22.05 ug/L 7.53 ug/L
7) . 1,1, 1-trichioroethane 3,362.00 ug/L 2,188.00ug/L
8) carbon tetrachioride 3,804.00ug/L 830.00ug/L
8) trichioroethene 6.6 ug/L 3.14ug/L
10) 1,1,2-trichloroethane 66.9 ug/L 15.3 ug/L
11) toluene 29.6 ug/L *

12) perchioroethylene 2.5 ug/L *

DOMESTIC WATER WELL IN MEDLEY FARM SITE VICINITY:

Date of Collection

crouse Well (2) June 27, 1983(2) September 12, 1983 (2) July 18 1984 (2)
1) methylene chloride 14.0 0 678 ug/L
2) 1,2-dichioroethane * * 2.51 ugiL

* - No value given in SCDHEC analytical results.

References 1. Workman, 1984(a)
2. Workman, 1984(b)
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4.0 ENFORCEMENT ACTIVITIES

As a result of SCDHEC's May 1983 investigation and EPA‘s June 1983
investigation, EPA initiated a removal action between June 1983 and luly
1383. The removal action was conducted under the authcrity of Section .04 of
CERCLA. The cost of the removal action was approximately $€75,000.

In 1983, EPA sent general notice letters, which included information reguests
pursuant to Section 104(e) of CERCLA zo 22 companies. The vast majority of
these companies were identified by drum labels found at the Site. 1In
response to the information requests, most of the companies alleged that they
had never had any contact or dealings with the Site or the owners/operators
thereof and that their product drumse must have been re-used by the:ir
customers without removing the labels.

In May 1985, EPA sent additional general notice and information request
letter to eight parties which were identified as PRPs through interviews wizh
the owners and operators and other witnesses.

In October 1985, EPA sent demand letters to Unisphere Chemical Corp.,
Milliken Chemical Company, National Starch and Chemical Company, Ralph C.
Medley, Clyde Medley, and to other parties invclved in this case.

In June 1986, pursuant to Section 107 of CERCLA, the United States filed a
complaint in a cost recovery action against the owner of the Site, Ralph C.
Medley, and the following members of his family: Clyde Medley, Grace Medl.ey,
and Barry Medley (individually and doing business as Medley Concrete Works).
The complaint also named the following generators, who were believed tc have
shipped waste to the Site, as defendants:

1. Milliken and Company
2. National Starch and Chemical Corporaticn
3. Unishpere Chemical Corporation.

In a third-party complaint, the original defendants alleged that the
following companies also had sent hazardous substances to the Site and were
liable as generators under CERCLA Section 107, 42 U.S.C. § 9607:

1. ABCO Industries, Incorporated

2. BASF Corporation

3. Ethox Chemicals, Incorporated

4. Polymer Industries, a division of Morton-Thickol
5. Tanner Chemical Company.

After conducting approximately six months of discovery, the United States
moved for partial summary judgement on the issue of the defendants’
liability. By way of an Order, dated November 5, 1986, the Court granted the
government ‘s motion for summary judgement, finding the defendants Ralph C.
Medley and Clyde Medley liable for all costs incurred by the United States in
regponding to the release or threatened release of hazardous substances at
the Site, as well as for any future response costse which the United States
might incur.
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After geveral months of negotiations, the United States and the generator
defendants reached an agreement requiring the payment of $56C,000, which was
apprcximately 83 percent of the past <osts incurred by the United States in
the removal action. The agreement was memorialized in a Consent Decree,
dated June 30, 1987, filed with the United States District Court for the
District of South Carolina, Spartanburg Division (Civil Action No.
86-252-3). The Consent Decree did not include the Medley family
owner/operators.

Thereafter, the generators and the United States filed a Stipulation of
Dismissal with the District Court, which provided fcor the dismissal of the
United States’ suit against the Medleys, both individually and doing busiress
as Medley's Concrete Works, for the response costs incurred by the Un.ted
States up to and including the date of entry of the Consent Decree. Since
the Stipulation of Dismissal was without prejudice and it provided for the
tolling of the statute of limitations, the United States preserved its
ability to pursue the Medleys at a later time.

In July 1987, EPA sent special notice letters pursuant to Section 122(e) of
CERCLA to initiate the moratorium period in connection with the conduct of
the RI/FS to the following parties:

Unishpere Chemical Corporation
Milliken and Company

Tanner Chemical Company
Charles S. Tanner Company
Polymer Industries

National Starch and Chemical Corporaticn
Ralph C. Medley

Grace Medley

Clyde Medley

10. Barry Medley

11. Medley Concrete Works

12. Ethox Chemicals, Incorporated
13. BASF Corporation

14. ABCO.

.

.
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A steering committee of PRPs was formed following the issuance of the special
notice letters. The steering committee made a good faith offer to conduct
the RI/FS by means of a letter to Region IV, EPA dated November 2, 1987. The
parties thereafter entered into an Administrative Order by Consent, dated
January 29, 1988, for conduct of the RI/FS.
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5.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

Information Repositories/Administrative Records for this Site were
eatablished at the Cherokee County Public Library in Gaffney and in the EPA,
Region IV Regional Information Center in Atlanta, Georgia. A Ccmmunity
Relations Plan identifying a proactive public outreach strategy was developed
at the direction of EPA Region IV staff and submitted to the information
repositories prior to initiating RI field work. The following describes the
community relations activities conducted by the Agency for this Site.

Two Fact Sheets were distributed to the public during the latter cart of
1988. The first Fact Sheet, released in October 1988, provided per<t:. nen:
background and historical information, and a brief descriptiocn of the
Superfund process. This Fact Sheet also informed the public that an
Information Repository for the Medley Farm site had been estal .ished.

The second Fact Sheet, distributed in December 1988, described the upcoming
RI field activities and provided a schedule of work. The "Kick-0Off" public
meeting was held on January 9, 198S. 1In each Fact Sheet and the "Xick-Off"
meeting, the Agency highlighted the oppcrtunities for public involvement and
encouraged the public to become and remain involved with the Superfund
process at the Medley Farm site.

Following the submittal of the draft RI report to the Agency by the PRPs on
March 30, 1990, a third Fact Sheet was prepared. This Fact Sheet,
distributed in May 1990, highlighted the findings/conclusiong stated in the
draft RI report. A public meeting was held on May 24, 199C to share with the
public the information presented in the draft RI and inform the public of the
upcoming activities and provide a schedule for these activities.

Due to the data deficiencies identified in the draft RI report, a fourtch Fact
Sheet was mailed out to inform the public that a second phase, Phase II, of
the RI was necessary. This Fact Sheet briefly explained why there was a need
for Phase II, the field activities associated with this Phase, and a revised
schedule. Following the completion of Phase II and the submittal of the
revigsed RI report on November 30, 1990, another Fact Sheet was prepared and
distributed to the public in January 1991. This Fact Sheet highlighted the
findings/conclusions stated in the revised RI report. Shortly after
distributing this Fact Sheet, the Proposed Plan Fact Sheet was sent out to
the public on February 8, 1991. The information included in the Proposed
Plan was based on the draft FS document submitted to the Agency by the PRPs
on December 31, 1990.

The public was informed through the Proposed Plan Fact Sheet and a public
notice released by the Agency of the February 12, 1991 Proposed Plan public
meeting. The primary goals of this meeting were to review the remedial
alternatives developed by the PRPs, identify the Agency’'s preferred
alternative, provide the Agency‘s rationale for the selection of this
alternative, encourage the public to voice their opinion with respect to tne
Agency’'s selection or any other issue, and inform the public that the public
comment period on the Proposed Plan would run from February 13, 1991 to March
12, 1991. The public was also informed that all comments received during <he
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public comment period would be addressed in the Respcnsiveness Summary which
is an Appendix cf the ROD.

The public comment period was extended an additional 30 days in regsponse to a

request for an extension dated February 5, 1991. This extension is in
accordance with the National Contingency Plan, C.F.R. § 300.430(f)(3)(1i)(C).
As a result of this extension, the public comment periocd ended on April 13,

1991. The public was informed of this extension through a public not:ice in a
local newspaper and by means of a short Fact Sheet.

6.0 SCOPE AND ROLE OF RESPONSE ACTION WITHIN SITE STRATEGY

The intent of this remedial action presented in this ROD is to eliminate
future risks at this Site. This remedial action will remove the threat posed
by contaminated groundwater at the Site and remediate residual soil
contamination. Remediating residual soil contamination will prevent residual
contamination from adversely impacting groundwater and decrease the future
risk associated with Site soils. This is the only ROD contemplated for the
Site. No other operable units have been identified at this Site.

7.0 SUMMARY OF SITE CHARACTERISTICS

The RI found that the Medley Farm site is contaminated as follows; by VOCs,
SVOCs, and PCBs in surface and subsurface soils beneath the former disposal
areas; and VOCs in the groundwater beneath and downgradient cof the former
disposal areas. No contaminants were detected above Contract Laboratory
Program (CLP) Contract Required Quantification Limits (CRQLs) in surface
water or sediment samples. Concentrations of inorganics detected in all
environmental media were consistent with naturally occurring levels found in
the vicinity of the Site as demonstrated by the analyses of background
samples. Background samples were collected for surface and subsurface soils,
groundwater, and surface water and sediment.

PCBs were detected at low levels in surface soils and composite samples of
regidual wastes and soils collected from test pits. The highest detected
concentrations of PCBs at the Site were in subsurface soil samples ccollected
from test pits 2 and 11. A concentration of 5.379 milligrams per kilogram
(mg/kg) was encounter in TP-2 and 2.442 mg/kg in sample designated TP-1..
The highest surface soil concentration of PCB, 1.9 mg/kg, was found at
sampling location HA-8. These concentrations are below the Toxic Substances
Control Act (TSCA) PCB Cleanup Policy level of 10 mg/kg or parts per million
(ppm). No PCBs were detected in groundwater.

Residual source materials remaining at the Site are restricted to very small,
limited areas and found only where former lagocns were once located. When
found, such materials consist of thin, isolated pockets of sludges and
debris.



C G SV

oA 7 ~14-

“zntaminants present in the soils represent limited areas of direct, mostly
-nallow disposal. Soil borings and test pits were installed to investigate
suspected lagoon and drum disposal areas. The primary contaminants observed
in soils at the Site are VOCs. The most significant occurrence of VOCs
correilate well with former lagoon locations and areas where heavy
concentrations of drums were stored (refer to Figure 5).

The total volume of contaminated soils present at the Site 1s approximately
53,000 cubic yards. This volume (s based on the area of the Site, as cefinred
in Figure 6, and the depth down to groundwater which ig approxima=ely 50
feet. The total volume of groundwater impacted by the former disposal
activities at this Site is estimated to be 24.1 millicn galions.

7.1 RESIDUAL SOURCE MATERIALS

Numerous test pits (refer to Figure 7) were excavated during the RI field
work to allow for source characterization and visual observations of the
underlying soil. Evidence of former lagoons were observed in test pits TP-3,
TP-4, TP-5, TP-7, TP-12, and TP-14. The evidence consigsted of thin, isolated
pockets of sludge overlying matted vegetation, and other residual waste
materials. This material was typically encountered at depths of cne-half to
two feet below ground surface. No other residual waste materials were
encountered in the trenches excavated for source characterization except for
occasional pieces of scattered debris such as plastic sheeting and rusted
drum fragments.

Shallow soil samples were also collected from the test pits. These samples
provided additional analytical data to help characterize the Site. Figure 7
provides the locations of the test pits, the VOCs detected in a particular

test pit, and the concentration of each VOC detected. Figure 8 provides =zhe
same degree of information as does Figure 7, but for SVOCs, pesticides, and

inorganics.

7.2 SOILS

Tables 2, 3, and 4 identify the organic contaminants detected in the soil at
the Medley Farm site for samples collected from test pits, soil borings, ard
the surface. These tables also provide the concentration encountered at each
sampling point. Table 2 lists the contaminants encountered in the test pits
and Table 3 lists the contaminants detected in samples collected from the
soil borings. Table 3 also provides the depths the samples were collected.
The analytical results for contaminants found in surface soil samples are
furnished in Table 4.

Table S lists the frequency of detection and the range of concentrations
detected for contaminants found in the soil at the Medley Farm site. Those
compounds listed in Table 5 which are marked with an asterisk were identified
as chemicals of potential concern. A chemical of potential concern is
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TABLE
MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED

SOILS (ug/kg)

SAMPLE 1D TPt TP21 TP31 TP4-1 THS-§ TR71 TPH 1 P91 P12 TP13 1 TH14 3% Tr15 1
COMPOUND

1,1-Dichloroathene 140 E 14

1,1 Dichloroothane 47

1.1, 1-Trichloroethiana 560

1.1.2 Trichloroethane 71

1,1,2.2-Tetrachloroethane 00

1,2 Dichiocogthane 90

1,2-Dichloroethene (lolal) 12000 E 730 250
2-Butanone 81 1000

4 Methyi-2-pentanone 16 390

Acelone 12 2300 870 580 DE

Bonzone 600 E 160

Carbon Disulfide 450 E

Chiorobenzene 2500 E 360

Eliylbenzene 1200 E 110 70
Mothylane Chioride 800 24 31
Sipreng 110

Teirzchiornathone (PCE) 61000 5400 3 10
Toluene 12000 1300 15
Trichloroethene 12000 6600 8 280 3 16
Vinyl Acelale 13

Viry! Chloride 500 E 69
Xylone (Toal) 37 3900 E 620 170 250
Data Flags:

1)- Sample diluled for this analyte

E- Estimaled resull. Analyte co x.ontration axcoeded the instrurme it calibration range

Notns

No volatile organic compounds were delected in soil samples collected fom tost pis TPE TP10, TP11, and TP16.
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TABLE 2 (continued)
MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED
IN
SOILS (ug/kg)

SAMPLE ID TP2-1 TP31 TP4-1 TP5-1 TP7-1
COMPQOUND
2-Methylnaphthalene 550
1,2,4-Tnchlorobenzene 710000 D} 240000
Acenaphthalene 75000
Phenol 94000
161000 630

Bis(2-Ethylhexyl)phthalate

Data Flags:

D - Sample diluted tor this analyte.

Notes:

No semi-volatile organic compounds were detected in soil samples collected from test pits TP1 and TP9.

Soil samples collected from test pits TP6 and TP8 were not analyzed for semi-volatile organic compounds.

S
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TABLE 3
MEDLEY FAHM SITE A
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED

METHYLE NE CHLORIDE

Sample Soib Boning Number
Depth 583 504

5 7 :

10 12 50 10
15 -7 nd a2
25 -27 nd 17

TRICHLOROETHENE

Sample Soil Boring Number
Depth SB4 5087

5 7 24
10 - 12 19 '
15T az nd
25 27 17 nd

SOILS (ug/kg)
1,1,2,2 TETRACHLOROE THANE

Sample Soil Boring Number

Depth SA2 SBS SB6

5.7 * nd 6

10 - 12 70 D nd :

1517 97 D 9 nd

25 - 2T 74 D nd nd

CHLOROFORM

Sample Soll Boring Number

Depth SB2 SB6

S5-7 : 13

10 - 12 600 D )
157 nd nd
25 .27 nd nd

1,2-DICHLOROETHANE
Sample Soll Boring Number
Depth SB4 SB7 SB9 5810
5.7 * 97 * 23
1012 3700 D N 47 N
15-17 4500 0 nd 32 nd
25 .21 680 O nd 99 nd
Data Flags:

D- Sampie diluted lor this analyte.
E - Estimated result. Analyte concentration exceeded the instrument calibration range.

Noles:
nd - Not detected
* - Notanalyzed.

2-Butanone was detected in boring SB2 al 15 - 17° at 90 ug/kg In the diluted sample.
1,2 Dichloroethens (totial) was detected in boring SB3 at 10 - 127 at 17 ug’kg.

PCE was detected in boring SB7 at 5

7' at 12 ug/kg.

Results are reported only tor borings in whuch analytes were detected. Complute tablss of analytical results are provided in Appendix |

D
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TABLE 3 (continued)
MEDLEY FARM SITE R
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS DETECTED

-12 -

IN
SOIL (ug/kg)
ACETONE

Sample Soil Boring Number

Depth sez2 SB3 SB4 SBS

5. T n n : nd

10 - 12 18000 DE 140 200 21

157 7300 DE 55 1900 D 570 D

25 -27 750 D 16 100 nd

ACETONE (continued)
Sample Soil Boring Number
Depth S86 587 SB8 SB9 SB10
5-7 58 4700 D a6 : N
10 - t2 ° : ‘ 94 4
157 nd 120 58 110 40
25 27 nd 18 250 0 nd 65
Data Flags:

D Sampie diluted lor this analyte.

E - Estimated result. Analyte concentration axceeded the instrument calibration range.

Notes:
nd - Not detected
° - Not analyzed

2 Butanone was detected In boring SB2 at 15 - 17 at 90 ug/kg in the diluted sampie.

1,2 -Dichlorosthene (lotal) was datected in boring SB3 at 10 - 12" at 17 ug/kg.

PLE was detected in boring SB/ at 5 - 7' at 12 ug/kqg.

Reasults are reported only lor burings in which analytes were detected. Complete tables of analytical results are provided in Appendix | .
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TABLE 3 (continued)
MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY
ORGANIC COMPOUNDS IETECTED
IN
SOIL (ug/kg)

1,2-DICHLOROBENZENE NAPHTHALENE PHENOL
Sample |Soil Boring Number Sample |Soil Boring Number Sample | Sold Bonng Numbar
Depth SR3 Depth 583 Depth SHY
5-7T * 5-r * 5 -7
10 - 12 nd 10 - 12 nd 10 - 12 77000
15 -7 460 15 - 17 410 15 -7 nd
25 -27 nd 25 -2r nd 25 27 690
1,4-DICHLOROBENZENE DIETHYLPHTHALATE BENZOIC ACID
Sample |Soil Boring Number Sample |Soil Boring Number Sample | Soil Boring Number
Depth SB3 Depth SB3 Depth 582
ST * 5-7 * S -7
10 - 12 nd 10 - 12° nd 10 - 12 nd
15 - 17 2300 15 - 7 nd 15 - 17 nd
25 27 nd 25 .27 3200 25 -27 2600
1,2,4-TRICHLOROBENZENE
Sample Soil Boring Number
Depth 582 S83
PR . .
10 - 12 nd 700
15 -7 nd 12000
25-27 5200 B
Notes:

nd - Not detected
* - Not analyzed

Results are reported only for borings in which analytes wera detected
Compleate tables of analytical results are provided in Appendix L.
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TABLE

)
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MEDLEY FARM SITE R
ANALYTICAL DATA SUMMARY
"~ SANIC COMPOUNDS DETECTED

IN

SOILS (ug/kg) - See Note

SAMPLE 1.D. HA-1 | HA-2 | HA-3 HA4_ | HA-5 | HA$ HA-7 _, HA-11_| HA6-A
IPARAMETER T ;
!1,1,2\2-Tetrachloroethane l 91 | 85
%1,1,2-Tnchloroethane 1 160 ‘ i 110
|1,2-Dichloroethene (total) 170 11 6 120 | f 200
1.2-Dxchloropropane 21 ;
Ethylbenzene 7 33 l
‘Methylene chloride : 6 23 | |
Styrene 11 ‘ '
Tetrachioroethene 37 69 ‘ 53
Tnchloroethene 14 50 7 70 ‘
Viny! chloride 25 25 28 210 l !
SAMPLE LOCATION HA1 HA3 HAS HA11 |
SAMPLE 1.D. HA1-2 HA3-2 HAB-2 HA11-2]
PARAMETER
Tcxaphene 33¢
PCE.-*254 200 13920 423C
SAMPLE I.D. HA-6 HA-6 HA-11
B DILUTION
PARAMETER
1.2.4-Trichlorobenzene 950 @ 1100 DJ 1200 @
bis{2-Ethylhexyl)phthalate 2900C E 33000 D
Butylbenzylphthalate 200 @ 1100 DJ
Di-n-butylphthalate 930 @ 1100 DJ
Di-n-octylphthalate 5400 4300 D@

Notes:

D - Sample diluted for this analyte.

J - Estimated result. Analyte detected at less than the sample quantitation fimit.

E - Estimated result Analyte concentration exceeded the instrument calibration range

@ - Estimated result less than 5 times the detection limit.
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TABLE 5

CHEMICALS DETECTED IN SURFACE SOIL
MEDLEY FARM SITE

Frequency Contract Required Range of
Chemical of Detection Quantitation Limit Detected Concentrations
(ug/ka) (ug/kq)(©)
Volatile Organic Compounds(@)
*1.1,2-Trichloroethane 2/13 5 110-160
*1,1,2,2-Tetrachloroethane 2/13 5 85-91 oM
*1,2-Dichloroethene (total) 6/13 5 4-200
*1,2-Dichloropropane 1/13 5 21 e}
Chlorobenzene 1/13 5 3
Chloroform 1/13 5 3
*Ethylbenzene 2/13 5 7-33 o
*Methylene Chloride 11/13 5 2-23 C
*Styrene 2/13 5 3-11 +=
*Tetrachloroethene 4/13 5 5-69 o
Toluene 1/13 5 1
*Trichloroethene 4/13 5 7-70
*Vinyl Chloride 4/13 10 25-210
Semi-Volatile Organic Compounds(b)
1,2-Dichlorobenzene 2/15 330 190-200
*1,2.4-Trichlorobenzene 4/15 330 810-1200
2-Methylnaphthalene 2/15 330 140-160
*Butylbenzylphthalate 515 330 140-1100
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CHEMICALS DETECTED IN SURFACE SOIL

TABLE 5 (Cont'd)

MEDLEY FARM SITE

*Di-n-butylphthalate 4/15

*Di-n-octylphthalate 4/15
Diethylphthalate 1/15

*bis(2-Ethylhexyl)phthalate 6/15

Pesticides/PCB

*Toxaphene 2/13

*PCB-1254 3/13

330
330
330
330

160
160

78-1100
3600-5400
110
82-33,000

330-520(d)
200-1900

B

6

* Chemical ot potential concern

(@volatile organic compounds and pesticides/PCB are based on data from the following samples: HA-1 thru HA-12, and HA-

6-A.

(b)semi-volatile organic compounds are based on data from the following samples: HA-1 thru HA-12, HA-6-A, HA-16, and HA-

16-A.

©)The range of detected concentrations include estimated results (chemical concentrations less than the contract-required

quanitation limit).

(d)Duplicate samples taken at same location.




defined as any chemical detected at or above the CRQL at least once in a
given environmental medium. As stated above, concentrations of inorganics
detected in on-site soil samples were consistent with naturally occurring
levels.

7.2.1 Surface Soils

VOCs and SVOCs were detected in surface soil samples. Figure 9 shows the
locationg where the surface soil samples were collected. This figqure also
lists the contaminants identified at each sampling locaticon as well as the
concentration of each identified contaminant.

PCBs were detected in several surface soil samples. These samples, with cne
exception, are considered to be essentially within the limits of zhe former
disposal or drum storage areas at the Site. HA-1l, the exception, was
collected from an area which receives sediment runoff from the Site via
erosion. Figure 10 shows the location and lists the asscciated concentration
of PCBs found at the Site.

One pesticide was detected in one of the 15 surface soil samples. A trace
level of Toxaphene at 330 ug/kg was found at sampling point HA-1.

7.2.2 Subsurface Soils

No vertical pattern of chemical distribution in subsurface socils is

apparent. Elevated contaminant concentrations were generally found in
samples collected from depths of less than 17 feet. Elevated levels of

VOCs, however, were noted at depths as great as 27 feet in soil borings (SB)
SB-2, SB-4, and SB-%. Low concentrations of SVOCs, ranging from no detection
to 77,000 ug/kg, were cbserved in S$B-2, S$B-3, and S$B-9.

Figure 11 specifies the soil boring locations, the VOC contaminants detected
at each soil boring location, the concentrations of the contaminants
encountered, and the depths the samples were collected. Figure 12 provides
the same degree of information as Figure 11 does, but for SVOCs rather than
VOCs. Figure 12 also furnishes background concentrations for several metals
for samples collected from boring SB-1.

Due to the lack of steep topography in the immediate disposal areas, the
vegetative cover, and the nature of chemical residuals at the Site, overland
migration of residual chemicals away from the former disposal area was not
significant. The immediate emergency removal action taken by EPA (June-July
1983) successfully removed the major portion of the source material and
highly contaminated soils.
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In summary, there appears to be no uniform vertical or horizontal
distribution of the residual chemicals present in the soils at the Site.
Instead, chemical residuals are concentrated in localized areas related to
former direct disposal activities (lagoons and/or drum disposal areas), refer
to Figure S.

7.3 GROUNDWATER

Elevated concentrations of VOCs were noted in shallow monitoring wells (SW)
SW-3, SW-4, BW-2, SW-108, and bedrock monitoring well (BW) BW-108. Trace
levels of VOCs were detected in SW-101, BW-108, and 3w-1C9. No SVOCs,
pesticides, or PCBs were detected in groundwater. Samples collected from
monitoring wells installed during Phase IA were analyzed for inorganics.
Based on the analytical results, it was determined that any inocrganics
present in the groundwater were not Site-related.

Table 6 provides a comprehensive list of VOCs detected in the groundwater and
their concentrations at the Medley Farm site. Table 7 lists the inorganics
and their concentrations for groundwater samples collected from the saprolite
wells and Table 8 lists the inorganics and their concentrations for
groundwater samples collected from the bedrock wells. Table 9 l:ists the
detection frequencies and the range of concentrations of VOCs found in the
saprolite aquifer. Table 1C provides the same degree of information as Table
9 but for VOCs detected in the bedrock aguifer. Those compounds listed in
Tables 9 and 10 with an asterisk placed in front of them were identified as
chemicals of potential concern.

Figure 13 depicts the contaminants found in each monitoring well completed in
the saprolite aquifer and Figure 14 lists the contar ants detected in each
bedrock monitoring well. These figures also provide _5e dates these samples
were collected.

Based on data collected during the RI, the horizontal extent of groundwater
contamination appears to be limited to portions of the aquifer directly
beneath and downgradient of the former disposal areas. VOCs in groundwater
are estimated to have traveled 500 to 600 feet in an east-southeasterly
direction from the disposal area, in the direction of groundwater flow.
Concentrations observed at this distance are detectable, but below
established regulatory limits. The highest VOC concentrations detected in
the saprolite were found in groundwater immediately beneath the former
disposal area with concentrations decreasing with distance from the disposal
area. Vertically, VOCs have also migrated into the bedrock zone of the
underlying aquifer. Within the confines of the former disposal area,
groundwater contamination extends from a depth of approximately 60 feet to a
depth of approximately 120 feet from land surface. Two deep bedrock wells
(BW-111 and BW-112) installed at the Site encountered competent bedrock
beginning at depths of approximately 160-170 feet beneath the Site;
consequently, these two deep wells are dry and therefore could not be
sampled.



TABLE ©
MEDLEY FARM SITE AI - ANALYTICAL DATA SUMMARY

VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/), PHASE IA, PHASE 1B, AND PHASE It (See Notes)

SAMPLE LOCATION

BW1

SW1

BwW2

SW3J

SAMPLE 1.D.

‘BW1-3

BW1-4

SW1-4

BW2-1

BW2-2

BW2-3

SW3-1

SAMPLE DATE

09-28-90

11-27-90

11-27-90

08-09-89

01-10-90

09-28-90

08-08-89

PHASE

PHASE |II

PHASE I
{Resampls)

PHASE (I
{Resample)

PHASE 1A

PHASE iB

PHASE 1l

PHASE IA

PARAMETER

Acetone

19

58J

18

_.Zs_.

Benzene
Carbon telrachloride on
Chloroform 10

Chloromethane
Methylene chloride 4 8J KR:N 110 D

Tetrachloroethene 5D 18 8 190
Toluene
Trichloroethene 720 D 530 D 140
1,1,2,2-Tetrachloroethane .
1.1.1-Trichloroethane 310D 270 D 110 ¢
1,1,2-Trichloroethane N
1,1-Dichloroethene 440 D 340 D 130 8
1,2-Dichloroethene (iotal) 9
1,1-Dichloroethane

1,2-Dichloroethane
2-Butanone
2-Hexanone

290 D 260 D 120

Notes:

1) No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1, BW1-1,
BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identified as common
laboratory contaminants in EPA guidance were considered 1o be present in a sample only i the reporied
concentration was greater than 10 limes the conceniration reported in any laboratory blank {see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

D- Sample diluted for this analyte.

E- Estimated result. Analyle concentration exceeded the Instrument calibration range.

B- Analyte detected in the associated blank. Result not corrected.

J - Estimated result. Analyte detected at less than the sample quantitation limit. Conslituents detected at less
than quantitabion limits are reporied only for analylical results of BW1-4, SW1-4 BW4.4 and SW106-4
for comparison to initial Phase |l resulls at these localions.

Raw data results for BW1-3, SW1-2, BW4-3 and SW106-3 were inconsistent with concentrations
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submilted to fcotek Laboratary tor analysis. Thae Ecotek resulls are indicated

by the 'Resample’ designation.
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TABLE 6  (continued)
MEDLEY FARM SITE RI - ANALYTICAL DATA SUMMARY
VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/l), PHASE 1A, PHASE 1B, AND PHASE Il (See Notes)

SAMPLE LOCATION Sw3 BW4 SW4

SAMPLE 1.D. SW3-2 SW3-3 ‘BW4-3 BW4-4 SW4-1 SW4-2 SW4-3

SAMPLE DATE 01-09-90 09-25-90 09-26-90 11-26-90 08-08-89 01-09-90 09-25-90

PHASE PHASE IB PHASE |l PHASE Il PHASE 1l PHASE (A PHASE IB PHASE i
(Resample)

PARAMETER

Acetone

Benzene w

Carbon tetrachioride 130

Chloroform 74 NO

Chloromethane 15

Methylene chloride 4 BJ

Tetrachloroethene 200 190

Toluene 9.5 o

Trichloroethene 130 190 49 CE

1,1,2,2-Tetrachloroethane 19 ok

1,1,1-Trichloroethane 5.6 3400 D 2800 E 2500 D

1,1,2-Trichloroethane 18 B 13

1,1-Dichloroethene 1800 D 2100 E 2200 D

1,2-Dichloroethene (total) 5.4 31

1,1-Dichloroethane 120 38

1,2-Dichloroethane 13

2-Butanone

2-Hexanone

Notes:

1) No volalile organic compounds were delected above quantitation limits in samples BW4-1, SW1-1, BW1-1,

D-
E-
B -
J -

BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identified as common
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported
concentration was greater than 10 times the concentration reported in any laboratory blank (see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

Sample diluted for this analyte.

Estimated result. Analyte concentration exceeded the instrument calibration range.

Analyte detected in the associated blank. Result not corrected.

Estimated result. Analyte detected al less than the sample quantitation limit. Constituenis detected at les
than quantitation limits are reported only for analytical results of BW1-4, SW1-4, BW4-4, and SW106-4

for comparison to initial Phase |l resuits at these locations.

Raw data results for BW1-3, SW1-2, BW4-3 and SW106-3 were inconsistent with concentrations
previously reported. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitted to Ecotek Laboratory for analysis. The Ecolek resulls are indicated

by the 'Resample’ designation.




_vg\

TABLE 6

(cont inued)
MEDLEY FARM SITE Rl - ANALYTICAL DATA SUMMARY

VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/N), PHASE |A, PHASE 1B, AND PHASE Il (See Notes)

SAMPLE LOCATION

SW101

BW105

BW106

SW1086

SAMPLE L.D.

SW101-3

BW105-1X

BW105-1Z

BW105-3

BW106-1

‘SW108-3

SW106-4

SAMPLE DATE

09-26-90

09-19-90

09-18-80

10-15-90

09-28-90

09-27-90

11-26-90

PHASE

PHASE i

PHASE 1l

PHASE I

PHASE 1l

PHASE 1l

PHASE i

PHASE 1l
(Resample)

PARAMETER

Acelone

Benzene

Carbon tetrachloride
Chlorotorm
Chioromethane

Methylene chloride
Tetrachloroaethene
Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2-Trichioroethane
1,1-Dichloroethene
1,2-Dichloroethene (total)
1.1-Dichloroethane
1,2-Dichioroethane
2-Bulanone

2-Hexanone

160 58J
95 11

110
4 BY

S

91

4

27 39 O

13 170
14

Notes:

1)

~-TmMmoO

No volatile organic compounds were detected above quantitation limits in samples BW4-1, SW1-1, BW1-1,
BW3-1, BW4.2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identitied as common
laboratory contaminants in EPA guidance were considered to be present in a sample only it the reported
concentration was grealer than 10 times the concentration reported in any laboralory blank (see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

- Sample diluled for this analyle.
- Estimated result.
- Analyte detectad in the associated biank.
- Fstimated result.

Analyte concentration exceeded the instrument calibration range.

Result not corrected.

Analyte detected at less than the sample quantitation himit. Constituents detected at les
than quantitation limils are reported only for analytical results of BW1-4, SW1-4 BW4.4 and SW106-4

for comparison to inihal Phase Il results at these locations.

tlaw data results for BW1-3, SW1-2, BW4-3 and SW106-3 were inconsistent with concentrations
previously raported. These wells were subsequantly resampled (Nov. 26 and 27, 1990) and
samples wore submitted to Ecolek Laboratory for analysis. The Fcotek results are indicated

by the 'Hesample’ designation
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TABLE 6 (continued)
MEDLEY FARM SITE Ri - ANALYTICAL DATA SUMMARY
VOLATILE ORGANIC COMPOUNDS DETECTED ABOVE QUANTITATION LIMITS
IN GROUND WATER (ug/), PHASE 1A, PHASE 1B, AND PHASE H (See Notes)

SAMPLE LOCATION

Bw108

SW108

BW109

SAMPLE L.D.

BwW108-3

SW108-3

B8W109-3

SAMPLE DATE

10-02-90

09-25-90

10-15-90

BABAMETER

Acetone

Benzene

Carbon tetrachioride
Chloroform
Chloromethane

Meihylene chioride
Tetrachloroethene

Toluene

Trichloroethene
1,1,2,2-Tetrachloroethane

230

380

26

30

45

1,1,1-Trichloroethane 15 13 6 -
1,1,2-Trichloroethane
1,1-Dichioroethene 80 11
1,2-Dichloroethene (total) 17
1,1-Dichioroethane

1,2-Dichloroethane 12
2-Butanone

2-Hexanone

Notes:

1) No volalile organic compounds were delected above quantitation limits in samples BW4-1, SWi-1,

D-
E-
B-
J-

.

BW3-1, BW4-2, BW110-3, SW106-1, SW102-3, SW104-3, and SW109-3. Compounds identified as commo
laboratory contaminants in EPA guidance were considered to be present in a sample only if the reported

conceniration was greater than 10 times the concentration reported in any laboratory blank (see Section
5.10.2 for discussion of data validation) in accordance with EPA guidance.

Sample diluted for this analyte.

Estimated result. Analyle concentration exceeded the instrument calibration range.

Analyte detected in the associated blank. Result not correcled.

Estimated resull. Analyte detected at less than the sample quantitation limit. Constituents detected at
than quantitation limits are reported only lor analytical resuits ot BW1-4, SW1-4, BW4-4, and SW106-4

for comparison 1o initial Phase Il resulls at these locations.

Raw data results for BW1.3, SW1-2, BW4-3 and SW106-3 were inconsistent with concentrations
previously reparted. These wells were subsequently resampled (Nov. 26 and 27, 1990) and
samples were submitled to Ecotek Laboralory for analysis. The Ecotek results are indicated

by the 'Resample’ designation.



TABLE 7
MEDLEY FARM SITE RI
ANALYTICAL DATA SUMMARY

HoC DuUb~ METALS DETECTED
IN
GROUND WATER (ug/) - See Notes
SAPROUTE WELLS

EPA Drinking Water Reguiaticns i
SAMPLE LOCATION SW1 SW3 SW4 Promulgated Proposed
SAMPLE |.D. SW1-01 SW1-02 SW3.01 SW4-01 MCLs (ug) MCLs (ugly |
PARAMETER i
Aluminum, total 189000 12800 11800 41400 *
Aiuminum, dissolved
Anumony, total 492 BOL (¢} BOL (c) BOL (¢} v 10°3 15,
Antimony, dissolved
Arsenic. total 656 BOL (b) BOL (c) BOL (¢) 50 (g}
Arsenic, dissoived
Banum, totai 1690 80C (b) BOL (b) 592 1000 (< 20CC =
Barwum, dissolved
Berythum, total 14 2 BOL (c) BOL (b) 6 : 13
Berylium dissolved
Cadmium, total 7 8OL (¢) 80L (c) BOL (c) 5 (0
Cadmium. dissolved
Calcium, total 341C0 BOL (b) 8430 18520 N
Calcium, dissolved
Chromium, total 87.8 BOL (b) 127 208 1C0 (1}
Chromium. dissolved
Cobaft total 183 B80L (b) BOL (b) BOL (b)
Cobalt, dissolved
Copper, total 307 BOL (b) 45 2 BOL (¢} 1000 (e} 1300 (f:
Copper, digsoived
fron, total 266000 17900 14600 24 3 300 (e) .
iron, dissolved
Lead, total 458 48 53 24 3 50 (d) {18y ()°
Lead, dissolved
Magnesium, total 143000 939C (a) €180 24300 ’ ’
Magnesium, dissolved
Manganese, total 10700 727 794 3210 50 (s)
Manganese, dissolved
Mercury. total BOL (c) BOL (c) BOL (c) BOL (c¢) 2 (d)
Mercury. dissolved
Nickel, total 116 BOL (c) BOL {¢) BOL (b) 100 13-
Nicke! dissolved
Potassium, total 105000 7690 6180 9100
Potassium. dissolved
Selenium, total BOL (c¢) BOL (c) BOL (c) BOL (c} 50 (1)
Selenium, dissolved
Siver, total BOL (c) BOL (c) 20.2 BDOL (c) 100(g)
Silver dissolved
Sodium, 1otal BOL (b) 9730 9930 12600
Sodium, dissolved
Thallium, total BOL (b) BOL (c) BOL (c) BOL (c) 2. i3
Thallium. dissolved
Vanadium, total 305 BODL (b) BOL (b) 723 *
Vanadium, dissolved
Zinc, total 1290 925 19 (a) 884 (a; 500C (e}
Zinc dissolved |

Notes

(a) Estmated rasult.

(b) Below contract required detection limit.

(c) Below instrumen! detection limit.

(d) Primary Maximum Contaminant Level (MCL)

{e) Secondary MCL for public water systems

() Federal Register, August 18, 1988

{g) Federal Register, July 25 1989

{h} Federal Register, January 30, 1991

(i) Federal Register, January 30, 1981 (aHective date July 30, 1992)
(j) Supertund cleanup level
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TABLE 3
MEDLEY FARM SITE R
ANALYTICAL DATA SUMMASY

5 9 ouLhs METALS DETECTED
"N IN
GROUND WATER {ug/) - See Notes
BEDROCK WELLS

EPA Drinking Water Regulations
SAMPLE LOCATION BW1 Bw2 Bw4 Promulgated Proposed
[SAMPLE 1.D. BW1-1 BW1-3 BW2-1 BWa4-1 MCLs (ug'l) MCLs (ug™
PARAMETER
Alum.num, total 1730 395 500 5570 ‘ *
Aluminum, dissoived 8OL (b
Antimony. total BOL (c) BOL (c; BOL (¢) BOL (c) : 105 {g,
Antimony, dissolved BOL (c)
Arsenic, total BOL (b) BOL (c) BOL (¢) BOL (¢) 5C (d;
Arsenic, dissolved 12.2
Barium, total BOL (b) 80L (b) BOL {b) BOL (b) 15300 id) 2800 (n
Banum, dissolved BOL (b)
Beryllium, total BOL (¢) BOL (c) BOL (c) BOL (c) 1 (g
Beryllium, dissolved BOL (¢)
Cadmium, total BOL {c) BOL (c) 10 BOL (¢) 5 (i)
Cadmium, dissolved BOL (¢)
Calcium, 1total 9690 6850 7300 32260 . .
Caicium, dissolved 6770
Chromium, total BDOL (b) BOL (¢} BOL (c) BOL (b} 10C (i}
Chromium, dissdolved BOL (b)
Cobart. total BOL (b) BOL (¢) BOL (¢) BOL (b) : ’
Cobalt, dissoived BOL (¢}
Copper, total BOL (b) 80L (c) BOL {c) BOL (c) 1000 (e) 1380 (¢,
Copper, dissolved BOL (b)
fron, total 1900 €13 870 3410 300 (e) *
lron, dissolved BOL (b)
Lead, total 5.8 4 BOL (b) BOL (c) 50 (d) (18) ()
{sad, dissolved BOL (b)
Magnesium, total BOL (b) BOL (b) BDL (b) 13400 : y
Magnesium, dissolved BOL (b}
Manganese, total 58.7 BOL (b) 33 183 50 (e)
Manganese, dissolved BOL (b)
Mercury, total BOC (c) BOL (¢) BOL (c) BOL (c) 2 (d)
Mercury, dissolved BOL (c)
Nicxel, total BOL (c) BOL (¢ BOL (b) BOL {c) ‘ 102 (g
Nickel. dissolved BOL (c)
Potassium. total BOL (b) BOL (b BOL (b) BOL (¢) ’
Potassium, dissolved BOL (t)
Seienium, total BOL (¢) BOL (c) BOL {(c) BOL (c) 50 (i)
Selenium, dissclved BOL (c)
Siiver, total BOL (b) BOL (c) BOL (¢) BOL (c) 100 (e
Silver, dissoived BOL (b)
Sodium, total 10700 9000 8400 12900
Sodium, dissolved 8100
Thailium, total BOL (c) BOL (c) BOL (¢) BOL (c¢) ‘ 2.1 (g
Tmalium, dissolved BOL (c¢)
Vanadium, total BOL (b) BOL (b) BOL (c) BOL (b) :
Yanadium, dissclved BOL (b
Zinc. total BOL (b} BOL (b) 110 38.7 (a) 5000 (e)
Z'rc. dissolved BOL /bi

hctes: (a) Estimated resull.

(b} Below contract required detection limitl.

(c) Below instrument detection limit.

(¢} Primary Maximum Contaminant Level (MCL)

(e) Secondary MCL for public water systems

() Federal Registar, August 18, 1988

(g) Federal Register, July 25, 1590

(h; Federa! Register, January 30, 1991

() Federal Register, January 30, 1991 (effective date July 30, 1992)
(i) Superfund cieanup lavel
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TABLE 9

CHEMICALS DETECTED IN GROUND WATER - SAPROLITE WELLS
MEDLEY FARM SITE

Frequency Cortract Required Range of

Chemcal of Detection Quarntation Limat Detected Concentrations
{ug/1) fug/1 )@

Volatilg Organic Compounds
*1 1-Dichloroethene 6/14 5 1.1-2200
*1,1-Dichlcroethane 2/14 5 38-120
*1 1.1-Tnchioroethane 9/14 5 1.5-3400
*1.1,2-Trichlorosthane 2/14 5 8-13
*1,2-Dichiorosthene (total) /14 5 54-31
Acetone 1/14 10 7
Benzene 1/14 5 07
Sromomethana 3/14 10 193
Carbon Disulfide 1/14 S 3
Chicrobenzene 1/14 5 09
Chioroform 2/14 5 34
*Crioromethane 3/14 10 5.5-26
*Methylens Chioride 3/14 5 2.1-38
*Tetrachloroethene 5/14 . 2-200
Toluene 2/14 5 1-15
*Trichioroethene 5/14 5 6-190
Semi-Volatile Organic Compounds
7.2 4-Trichiorobenzens 12 10 3

* Chemical of potertiai concern

@Detacted concentrations include estimated resutts (chemical concentrations less than the contract-required quanttation fim ).
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5 9 Oubr/—: TABLE 10

CHEMICALS DETECTED IN GROUND WATER - BEDROCK WELLS
MEDLEY FARM SITE

Frequency Contract Required Range ot
Chemical of Detaction Quanttation Limit Detected Concentrations
(ug/ 1) (ug/ 1 )(@)
Voiatile Organic Compounds
*1.1-Dichioroethene 6/15 5 2.2-440
1.1-Dichiorogthana 2/15 5 23
*1,1 1-Trichloroethane 9/15 5 4-310
1.1,2-Trichlorogthane 1/15 5 3
*1.2-Dichloroathans 5/15 5 12-290
*1.2-Dichloroethene (total) 215 5 217
*2-B.tanone 4/15 10 6.8-13
*Acetona 3/15 10 1-18
*Berzens 1/15 5 1
Carbon Disulfide 1/15 5 4
Chiorobenzene 1/15 5 1
*Chioroform 6/15 5 4.7
Chlcromethane 1/15 10 2
*Methylene Chioride 3/15 5 48-110
*Tetrachlorosthene 5/15 5 8-230
Toiuene(®) 2/15 5 3.5
*Trichloroethene 5/15 5 140-720

Se~i-Volatile Organic Compounds

Ncne detected

* Chemical of potential concern

Eazaete:ﬂed concentrations include estimated resufts (chemical concentrations less than the comtract-required quantitation imdt).
{(5I0etected concentrations of 5 ug/l is for a diluted sampie with a Sampie Quanttation Limit of 25 ug/l

-39-
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The presence of VOCs in both portions of the aquifer, the saprolite and
bedrock, is consistent with the interrelated nature of these two
water-bearing zones. The concentrations of VOCs decrease with depth. Based
on the observed distribution of VOCs, the prim:-y path of contaminant
migration in groundwater is through the saprolite and the bedrock transition
zone into the fractured bedrock.

7.4 STREAM SEDIMENT/SURFACE WATER

No contaminants were detected in the surface water samples, the sediment
samples, or the monitoring wells closest to Jones Creek. However, based on
analytical data for samples collected from monitoring wells SW-108, BW-108,
and BW-106, groundwater contaminated with VOCs may be entering tributaries to
Jones Creek. Even if this is the case, any VOCs discharging into either of
these tributaries along with the groundwater, are volatilizing from the water
column prior to commingling with the waters in Jones Creek. This 1s verified
by the analytical data for surface water and sediment samples collected from
Jones Creek. The locations of the surface water/sediment sampling points can
be found in Figure 15.

7.5 HYDROGEQOLOGICAL_SETTING

Residual soil at the Site is absent or occurs as a thin layer overlying the
saprolite. This soil layer ranges in thickness from zero to 11 feet and
typically consists of clayey silt with varying amounts of fine sand, clay,
mica flakes, and quartz gravel. In some areas, thin layers of clayey
silt/silty clay fill were encountered. The fill was probably placed on-site
during the 1983 immediate removal action and Site clean-up. The fill is not
significant in terms of overall Site geology.

The saprolite is relatively thick across the Site, ranging from 50 to 70 feet
near the former disposal areas to 7 to 28 feet along Jones Creek at the
eastern boundary of the property. The lithologic characteristics of the
saprolite are similar to the residual soils and are relatively consistent
both vertically and horizontally. Saprolite observed in borings drilled at
the Site consists predominantly of a silt with varying amounts of fine to
coarse sand, clay, mica flakes, and quartz gravel. The predominant relict
(texture) and foliation indicate parent rocks of metasiltstone, gneiss, and
mica schist, though in several instances, the parent rock was not
identifiable.

The bedrock was investigated by continuous coring at numerous locations. The
bedrock consists primarily of a gneiss that varies from a schistose gneiss to
a quartzo-feldspathic and quartz-amphibole gneiss. The bedrock is
predominantly hard, slightly weathered to fresh, gray, and fine to
medium-grained, with closely to moderately closely (0.5 to 2.5 feet) spaced
joints. The joints tend to be smooth to rough and moderately dipping (35 to
55 degrees). Foliation of the bedrock is moderately dipping (35 to 55
degrees) to steep (55 to 85 degrees).
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Auger refusal was encountered at depths ranging from approximately 70 to

100 feet within the former disposal area. The overburden thickness decreases
outward toward the boundaries of the Medley property, to a minimum of
approximately 20 feet adjacent to Jones Creek. Evidence of groundwater
movement through the bedrock was observed in the form of iron oxide staining
aleng joint surfaces.

Groundwater at the Medley Farm site occurs in the saprolite, in the zone of
highly fractured and weathered bedrock zone (identified as the transition
zone), and in moderately fractured bedrock underlying the Site. Depth to
groundwater at the Site 1s on the order of 56 to 68 feet in the disposal
area, decreasing to six to eight feet adjacent to Jones Creek.

Subsurface conditions encountered at the Site are depicted in several cross
sectiocns of the Medley property. Figure 16 provides the orientation of the
cross sectional views A-A’, B-B‘, and C-C’. Figure 17, Figure 18, and
Figure 19 show each cross sectional view, respectively.

In general, an aquifer system consisting of flow through both porcus and
fractured media exists in the Piedmont Province and at the Medley Farm site.
The water table generally occurs in the saprolite across most of the Medley
Farm property, with the saprolite serving as a porous medium for groundwater
flow. In the vicinity of BW-2 at the eastern edge of the former disposal
area, the water table occurs in the bedrock transition zone. Although the
groundwater occuring in the saprolite and bedrock is part of an
interconnected aquifer system, the groundwater in the bedrock at the Site is
under semi-confined to confined conditions, with the exception cf the BW-2
vicinity where the water table occurs in the bedrock.

The shallow saprolite has a higher porosity than the bedrock, but due to the
low hydraulic conductivity, the saprolite acts mainly as a storage and
recharge source for the bedrock. Yields from wells completed in the
saprolite are generally very low. Yields from bedrock wells are relatively
high, but depend on the nature, quantity, and interconnection of the
secondary (fracture) porosity the well encounters. The bedrock wells
completed in the moderately fractured bedrock at the Site demonstrate
relatively high yields (5-7 gpm). Groundwater in the saprolite wells,
however, can be completely evacuated with a bailer requiring several hours
for complete recovery of the well.

Groundwater flow in the water-table aquifer at the Medley Farm site is
primarily to the southeast towards Jones Creek, as shown in Figure 20. The
hydraulic gradient changes slightly across the Site, ranging from 0.056
beneath the former disposal area to 0.046 further downgradient. The primary
direction of groundwater flow in the bedrock aquifer is also to the
southeast, as shown in Figure 21, with an average hydraulic gradient of
0.042. The calculated horizontal groundwater flow velocities are estimated
to range from 1.05 feet/day (384 feet/year) to 1.28 feet/day (486 feet/year)
for the saprolite and 0.31 feet/day (81 feet/year) for groundwater in the
bedrock.
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The hydraulic data collected during the RI also showed that the Sprouse well
is located hydraulically upgradient of the Site. This was a concern as
methylene chloride was detected in samples collected by SCDHEC from the
Sprouse well in June 1983 and July 1984. At that time, this contamination
was suspected to be Site related. The findings of the RI confirmed that this
contamination did not originate from the Medley Farm Superfund site.

Water level measurements made in six saprolite/bedrock well clusters indicate
upward vertical hydraulic gradients of varying magnitude across most of the
Site. Upward vertical gradients were observed at four monitoring locations
{BW-1/SW-1, BW~105/SW-4, BW-106/SW-106, and BW-108/SW-108). Downward
vertical gradients were observed at only two locations (BW-3/PZ1 and
BW-109/SW-109) monitored during October 1990. The presence of upward
vertical gradients indicate vertical migration of contaminants from the

Site. The presence of upward vertical gradients reduces the potential fcr
contaminante to move downward in the aquifer.

Jones Creek and its tributaries serve as zones of groundwater discharge from
the Medley Farm site. Base flow in Jones Creek at the Site is 200 gpm.
Water levels in the saprolite and bedrock adjacent to Jones Creek (PZ-1 and
BW-3) are consistently above water levels observed in Jones Creek at staff
gauge SL-1. Similarly, water levels in the saprolite and bedrock at Sw-108
and BW-108 are greater than water levels observed in the tributary at staff
gauge SL-3. The water level in BW-106 is greater than the water level
observed in the tributary at staff gauge SL-5. However, the water level in
SW-106 is less than the water level observed at staff gauge SL-5, indicating
localized surface water recharge to the saprolite aquifer at this location.
Refer to Figure 15 for the staff gauge locations.

8.0 SUMMARY OF SITE RISKS

Based upon reasonable maximum exposures to residual chemicals at the Medley
Farm Site, the risk assessment showed that there is neither significant
carcinogenic nor non-carcinogenic risk to either human health or the
environment under present day, baseline conditions. The cumulative
carcinogenic human health risk at the Site is estimated to be 8.6 x 1077,
This baseline risk is acceptable as this risk is below the 1 x 107° level
and the EPA remediation level goals of 1074 to 107® for site

remediation. This risk level of 8.6 x lO—7 is attributable to Site soils
as there are no groundwater receptors on the Site or downgradient near the

property boundary.

The potential for non-carcinogenic human health effects under present day
conditions {(hazard index = 2.9 x 10—4) is below the EPA hazard quotient of
one. A value above one would indicate a potential for adverse effects. This
hazard index of 2.9 x 10'4 is also attributable to only soils as there are

no present groundwater receptors on or near the Site.
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A future use risk scenaric was also developed for the Medley Farm site. The
future risk scenario assumed residential development of the Site including
the installation of potable wells and therefore, consumption of groundwater
at the Site would occur. Under this future use scenario, the total risx
pecomes 1.1 x 10°? which is greater than the acceptable risk range of

10-% to 10-¢. The hazard index under the future residential use scenario
becomes 5.6 which is above unity. This future risk is the basis for the
remedial action specified in this ROD.

No potential for significant risk to wildlife on the property is expected to
occur under present day conditions or under the future residential use
scenario.

8.1 CONTAMINANTS OF CONCERN

Table 11 provides a comprehensive list of the contaminants identified as
chemicals of potential concern. A contaminant was included in Table 11 if it
was detected at or above the CRQL at least once in a given environmental
media. Of the 23 chemicals detected at the Site, 17 were identified as
chemicals of potential concern. Tables 12 and 13 provide the exposure point
concentrations that were used in the risk calculations.

The primary chemical residuals observed in surface soils at the Site are
VOCs, which were detected above the CRQL in ten of the surface soil samples.
SVOCs were not as widely distributed. They were detected above the CRQL in
three samples and below the CRQL in two other samples. PCB-1254 was only
detected in three samples and toxaphene in one, in each instance above the
CRQL. The extent of site-related chemicals in surface scoil is essentially
limited to the former disposal area.

Elevated concentrations of VOCs were detected in groundwater samples from 12
of the monitoring wells at the Site; SVOCs, pesticides, and PCBs were not
detected above the CRQL. The horizontal extent of site-related chemicals in
groundwater appear limited to the former disposal area and immediately
downgradient. Vertically, VOCs have been confirmed in both the saprolite and
bedrock portions of the aquifer.

8.2 EXPOSURE ASSESSMENT

The populations that potentially may be exposed to site-related chemicals are
residents living in the area surrounding the Medley property and trespassers
who may enter the property, including hunters and children. The closest
potentially exposed individuals consist of the property owners, who live on
the Medley property, approximately 100 feet west of the Site. Approximately
300 people live within a one-mile radius.

A complete exposure pathway includes a chemical source/release, retention or
transport medium, exposure point, and route of exposure. Two potential human
exposure pathways were identified: (1) exposure to site-related chemicals in
the groundwater; and (2) exposure to Site soil.
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CHEMICALS OF POTENTIAL CONCERN BY MEDIUM

OU71 TABLE 11

MEDLEY FARM SITE

Surface Ground Water Ground Water
Sail _ {Saprolite) (Bedrock)
Volatile Organic Compounds
1,1-Dichloroethene X X
1,1-Dichioroethane X
1,1,1-Trichloroethane X X
1,1,2-Trichloroethane X X
1,1,2,2-Tetrachloroethane X
1,2-Dichioroethane X
1,2-Dichloroethene (total) X X
1,2-Dichloropropane X
2-Butanone X
Acetone X
Benzene X
Chiloroform X
Chloromethane X
Ethylbenzene X
Methylene Chioride X X X
Styrene X
Tetrachlioroethene X X X
Trichlioroethene X X X
Vinyl Chloride X

Semi-Volatile Organic Compounds

1,2,4-Trichlorobenzene
Butylbenzylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
bis(2-Ethylhexyl)phthalate

Pesticides/PCB

Toxaphene
PCB-1254

X ose > x X

X = Chemical detected in that medium

~53-
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TABLE 12

EXPOSURE POINT CONCENTRATIONS - SURFACE SOIL

MEDLEY FARM SITE

Concentration

Chemical (wa/kg)
1,1,2-Trichloroethane 53.7
1,1,2,2-Tetrachioroethane 35.2
1,2-Dichloroethene (Total) 841
1,2-Dichloropropane 71
Ethylbenzene 10.3
Methylene Chioride 8.4
Styrene 46
Tetrachloroethene 283
Trichioroethene 258
Vinyl Chloride 59.8
1,2,4-Trichlorobenzene 557.9
Butylbenzylphthalate 486.1
Di-n-butylphthalate 3975
Di-n-octyiphthalate 1,696.8
bis (2-Ethylhexyi)phthalate 10,001.1
Toxaphene 164.8
PCB-1254 512.6

Concentrations are the 95 percent upper confidence
measured concentrations in onsite surface soils.

limit on the arithmetic average of



5 9

Qu

v7

/5
TABLE 13

EXPOSURE POINT CONCENTRATIONS - GROUND WATER

MEDLEY FARM SITE

Concentration

Chemical (.q/liter)

1,1-Dichloroethene 1490.60
t,1-Dichloroethane 37.16
1,1,1-Trichloroethane 1636.35
1,1,2-Trichloroethane 5.96
1,2-Dichioroethane 113.66
1,2-Dichloroethene (total) 10.85
Acetone 8.36
Benzene 468
2-Butanone 579
Chloromethane 7.55
Methylene Chloride 32.68
Tetrachioroethene 107.60
Trichloroethene 327.77

Concentrations are the 95 percent upper confidence

BW109.

limit on the arithmetic average of
measured concentrations in ground water wells SW3, SW4, SW109, BW2, BW105, and
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Human exposure to groundwater is cf concern with respect to its potential use
by local residents as drinking water. Potential exposure points are private
wells that may be installed on the Site or downgradient from the Site and off
of the property, where ingestion of water would be the route of exposure.
There are currently no human receptors for groundwater at the Site nor at the
property boundary. There are four private domestic water wells within a one
mile radius of the Site (Figure 4). The nearest well, the Sprouse well, is
upgradient from the Site. The remaining three are at least one-half mile
from the Site and are not directly downgradient. Municipal water supply
lines serve much of the area, running along all major roads (refer to Figure
4).

Although there are no current human receptors, a future residential use of
groundwater scenario was developed for this Site because the groundwater is
classified as a current potable drinking water aquifer by the State of South
Carolina.

Potential direct contact with site-related chemicals in surface soil is
limited to local residents or unauthorized persons who could possibly enter
the Site. Probable exposure routes are through incidental ingestion and
dermal absorption. Particulate inhalation is an unlikely route of exposure
due to the thick vegetative cover at the Site. Off-site exposure to
site-related chemicals is unlikely due to the vegetative cover at the Site
which restricts off-site transfer either by overland runcoff or atmospheric
ctransport of soil particles. Exposure due to vaporization of site-related
chemicals is considered to be minimal due to low concentration of volatile
contaminants in the soil and therefore was eliminated as a potential route
for exposure.

Other potential pathways for human exposure to site-related chemicals in
surface soil are through the food chain. One potential pathway of human
exposure is the direct ingestion of blackberries growing at the Site. A
second potential pathway of human exposure consists of hunters harvesting
and, along with family members, consuming wildlife that have fed on the
Site. Wildlife species that might be hunted and consumed include white-tail
deer, rabbits and quail. These species could feed on vegetation that may
contain site-related chemicals through ingestion or dermal contact.
Potential receptors also are limited due to the sparsely populated rural
nature of the area. Furthermore, much of the Site is covered by clean fill,
thereby limiting potential uptake of site-related chemicals by vegetation.
Consequently, these pathways are retained.

Summary of Exposure Pathways for Quantitative Evaluation

°

exposure to site-related chemicals in groundwater via ingestion of
drinking water; assuming a consumption rate of 2 liters per day, 365
days per year for 30 years.

contact with site-related chemicals in near-surface Site soils through
the ingestion and dermal absorption routes; assuming an ingestion rate
of 0.2 grams per day {(child) or 0.1 grame per day (adult), 365 days
per year for 30 years.
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Summary of Exposure Pathways for Qualitative Ewvaluation

Exposure to site-related chemicals through the food chain

8.3 TOXICITY ASSESSMENT OF CONTAMINANTS

Cancer potency factors (CPFs) have been developed by EPA’s Carcinogenic
Assessment Group for estimating excess lifetime cancer risks associated with
exposure to potentially carcinogenic chemicals. CPFs, which are expressed in
units of (milligrams per kilogram~day) ! {(mg/kg-day)} '}, are multiplied

by the estimated intake of a potential carcinogen, in mg/kg-day, to provide
an upper-bound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term "upper bound" reflects the
conservative estimate of the risks calculated from the CPF. Use of this
approach makes underestimation of the actual cancer risk highly unlikely.
Cancer potency factors are derived from the results of human epidemioclogical
studies or chronic animal biocassays to which animal-to-human extrapolation
and uncertainity factors have been applied. CPFs for the Site contaminants
of concern are in Table 14.

Reference Dose (RfDs) have been developed by EPA for indicating the potential
for adverse health effects from exposure to chemicals exhibiting
noncarcinogenic effects. RfDe, which are expressed in units of mg/kg-day,
are estimates of lifetime daily exposure levels for humans, including
sensitive individuals. Estimated intakes of chemicals from environmental
media (e.g., the amount of a chemical ingested from contaminated drinking
water) can be compared to the RfD. RfDs are derived from human
epidemiological studies or animal studies to which uncertainity factors have
been applied (e.g., to account for the use of animal data effects on
humans). These uncertainity factors help ensure that the RfDs will not
urnderestimate the potential for adverse noncarcinogenic effects to occur.
RfDs for the Site contaminants of concern are in Table 15.

8.4 RISK CHARACTERIZATION

The risk characterization step of the baseline risk assessment process
integrates the toxicity and exposure assessments into gquantitative and
gqualitative expressions of risk. The output of this process is a
characterization of the site-related potential noncarcinogenic and
carcinogenic health effects.

Potential concern for noncarcinogenic effects of a single contaminant in a
gsingle medium is expressed as the hazard quotient (HQ) (or the ratio of the
estimated intake derived from the contaminant concentration in a given medium
to the contaminant‘’s reference dose.) By adding the HQs for all contaminants
within a medium or across all media to which a given population may
reasonably be exposed, the Hazard Index (HI) can be generated. The HI
provides a useful reference point for gauging the potential significance of
multiple contaminant exposures within a single medium or across media. The
HI information for the Site contaminants of concern is summarized below:



TOXICITY VALUES: CARCINOGENIC EFFECTS

CHEMIC

TABLE (-

ALS OF CONCERN

5 G 0u7 6 MEDLEY FARM SITE
Oral Slope Waeight-of Evidence
Chemical Factor Classification Source
(mg/kg/day) !

1.1-Dichloroethene 6.0E-1 C RIS
1,1-Dichloroethane (&) Cc RIS
1,1,1-Trnchloroethane - D IRIS
1,1,2-Trichloroethane 5.7E-2 C IRIS
1,1,2,2-Tetrachloroethane 2.0E-1 C RIS
1,2-Dichloroethane 9.1E-2 B2 RIS
1,2-Dichioroethene (total) {b) IRIS
1,2-Dichloropropane 6.8E-2(a) B2 HEAST
Acetone - D RIS
Benzene 2.9E-2 A RIS
2-Butanone - D RIS
Chloroform 6.1E-3 B2 RIS
Chloromethane 1.3E-2 c HEAST
Ethylbenzene - D IRIS
Methylene Chioride 7.5E-3 B2 RIS
Styrene 3.0E-2(a) B2 HEAST
Tetrachloroethene 5.1E-2(a) B2 HEAST
Trichloroethene 1.1€-2 B2 HEAST
Vinyl Chioride 2.3E+0 A HEAST
1.2.4-Trichlorobenzene - D IRIS
Butylbenzylphthalate ND C IRIS
Di-n-butylphthalate - O IRIS
Di-n-octylphthalate (b) RIS
bis(2-Ethylhexyl)phthalate 1.4E-2 B2 RIS
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TABLE 14 (CONTINUED)

TOXICITY VALUES: CARCINOGENIC EFFECTS
CHEMICALS OF CONCERN

177 MEDLEY FARM SITE
5 9 U7y
Oral Slope Weight-of Evidence
Chermical Factor Classification Source
(mg/kg/day) !
Toxaphene 1.1E+40 B2 RIS
PCBs 7.7E+0 B2 IRIS

(@ - Evaluation under review by EPA CRAVE Workgroup

(b) - Not evaluated by EPA

ND - Not determined

iRIS - Integrated Risk Information System (U.S. EPA, 1990c)

HEAST - Health Effects Assessment Summary Tables (U.S. EPA, 1930b)
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TABLE 15

CHEMICALS OF CONCERN
MEDLEY FARM SITE

TOXICITY VALUES: NONCARCINOGENIC EFFECTS

Chronic Uncertainty
Oral RID Contidence Critical and Modifying
Chemical (mg/kg/day) Level Effect Factors Source
1,1-Dichloroethene 9E-3 Medium Liver effects UF=1000 for H AL RIS NO
MF = 1
1,1-Dichloroethane 1E-1 UFxMF = 1000 HEAST o
1,1,1-Trichloroethane 9E-2 Low to Medium Growth retardation UF=1000 for H A,S IRIS (_i
MF=1 —
1,1,2-Trichloroethane 4E-3 Medium Liver and UF=1000 for A,S IRIS
immunologic effects MF=1
1,1,2,2- (a) IRIS
Tetrachloroethane
1,2-Dichloroethane (b) IRIS
1,2-Dichloroethene 2E-2 Hematologic effects UFxMF=100 HEAST
1,2-Dichloropropane (b) HEAST
Acetone 1E-1 L.ow Liver and kidney UF=1000 for A, S IRIS
eftects MF=1
Benzene (@) IRIS
2-Butanone 5E-2 Medium Fetotoxicity UF=10001for A, S IRIS
MF=1
Chioroform 1E-2 Medium Liver and UF=1000 for H AL IRIS
reproductive effects MF=1
Chloromethane (b)
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TABLE 15 (CONTINUED)

TOXICITY VALUES: NONCARCINOGENIC EFFECTS

CHEMICALS OF CONCERN
MEDLEY FARM SITE

Chronic Uncertainty
Oral RID Confidence Critical and Moditying
Chemical (mg/kg/day) Level Effect Factors Source
Ethylbenzene 1E-1 Low Liver and kidney UF=1000 for A, S IRIS
eltacts MF =1
o
Methylene Chioride 6E-2 Medium Liver effects UF=100 for A IRIS O
MF =1
Styrene 2E-1 Medium Hematologic and UF=1000 for AS RIS
liver ettects —
O
Tetrachloroethene 1E-2 Medium Hepatic effects UF=1000 forA,S IRIS —
MF=1 o
0
Trichloroethene (a) IRIS
Vinyl Chioride (b) IRIS
1,2,4-Trichlorobenzene 2E-2(c) Liver effects UF x MF=1000 HEAST
Butylbenzylphthalate 2E-1 Low Liver etfects UF=1000 for A,S RIS
MF =1
Di-n butylphthalate 1E-1 Low Increased monality UF=1000forH, A, S IRIS
MF=1
Di-n-octylphthalate 2E-2 Liver and kidney UF x MF=1000 HEAST
effects
bis(2Ethylhexyl) 2E-2 Medium Liver effects UF=1000 for IRIS
phthalate HASL

MF=1




_3’_

TABLE 15 (CONTINUED)

TOXICITY VALUES: NONCARCINOGENIC EFFECTS

CHEMICALS OF CONCERN
MEDLEY FARM SITE

Chronic Uncertainty
Oral RID Contidence Critical and Moditying
Chemical (mg/kg/day) Level Effect Factors Source
Toxaphene (b) RIS
PCBs (b) IRIS

(a) - Under review by EPA
(b) - Not evaluated by EPA
(c)-Withdrawn from IRIS pending further review
Uncertainty Adjustments: H = variation in human sensitivity
A = animal to human extrapolation
S = extrapolation from subchronic 1o chronic NOAEL

L = extrapolation from LOAEL to NOAEL

RIS - Integrated Risk Information System (U.S. EPA, 1930c¢)
HEAST - Heatlh Effects Assessment Summary Tables (U.S. EPA, 1990b)

g

0200
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Non-carcinogenic Effects Under Current Conditions

Expogure Pathway Hazard Quotient
Soil Ingestion 2.6 x 10°°
Dermal Absorption 2.6 x 10°¢

TOTAL EXPOSURE HAZARD INDEX 2.9 x 10 ¢

Non-carcinogenic Effects Under A Future Residential Scenario

Exposure Pathway Hazard Quctient
Ingestion of Groundwater 5.6
Soil Ingestion 1.4 x 10-3
Dermal Absorption 4.0 x 10-3
TOTAL EXPOSURE HAZARD INDEX 5.6

Excess lifetime cancer risks are determined by multiplying the intake level
with the cancer potency factor. These risks are probabilities that are
generally expressed in scientific notation (e.g., 1 x 10-®% or 1lE-6). As
excess lifetime cancer risk of 1 x 10°¢% indicates that, as a plausible

upper bound, an individual has a one in one million chance of developing
cancer as a result of site-related exposure to a carcinogen over a 70-year
lifetime under the specific exposure conditions at a site. The excess cancer
risk levels associated with the site contaminants and exposure pathways are
summarized below.

The Agency considers individual excess cancer risk in the range of 10-% to

10-¢ as protective; however, the midpoint risk (10°®) is generally used
as the point of departure for setting cleanup goals at Superfund sites.

Carcinogenic Effects Under Current Conditions

Exposure Pathway Risk
Soil Ingestion 7.7 x 10-8
Dermal Absorption of Soil 7.8 x 107

TOTAL EXPOSURE RISK 8.6 x 107
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Carcinogenic Effects Under A Future Regidential Scenario

Exposure Pathway Risk
Ingestion of Groundwater 1.1 x 10°¢
Soil Ingestion 4.2 x 10-°
Dermal Absorption of Soil 1.1 x 10°°
TOTAL EXPOSURE RISK 1.1 X 10-2

There is no current risk associated with the ingestion of groundwater under
baseline conditions since the groundwater plume containing site-related
chemicals is presently located within the property boundary and no expcsure
points exist on the Site or at the property boundary.

The total estimated carcinogenic risk due to soil ingestion is 7.7 x 10 °.
For dermal absorption of chemicals in soil, the total carcinogenic health
risk is 7.8 x 10°7. These risks are mainly the result of the presence of
PCBs in the so0il. BAll of these risk levels are within or less than the EPA
remediation goals of 10-* to 10-% risk levels. Therefore, the sum of

current risks under current, baseline conditions, due to the contamination at
the Site is 8.6 x 107 or a chance of 8.6 excess cancers in a population of
10,000,000 over a 70-year period.

If the hazard index exceeds unity there may be concern for potential adverse
health effects. None of the hazard indices for the three exposure pathways
exceeds unity. Adding the hazard indices for all the pathways to exposure to
Site-related chemicals yields a total hazard index of 2.9 x 10-* which is
mainly the result of the presence of bisg (2-ethylhexyl) phthalate. This sum
is approximately four orders of magnitude below unity, thus there in no
concern for potential non-carcinogenic health effects under present day Site
conditions.

For the future on-site residential use scenario, estimated carcinogenic risk
due to exposure to site-related chemicals is 1.1 x 10-? for all pathways
combined as can be seen below. Virtually all of the risk is from ingestion
of groundwater containing 1,l-dichlorcethylene. The risk level from direct

contact with soil is 4.2 x 10-° for soil ingestion and 1.2 x 10-% for
dermal absorption of chemicals in scil, both of which are within the
remediation level goals of 10-* to 10-%. These risk levels are mainly

the result of the presence of PCBs in the soils. The total non-carcinogenic
hazard for future residential use of the Site is estimated to be 5.6 which
exceeds unity. Ingestion of groundwater containing 1l,l-dichlorcethylene is
responsible for virtually all of the non-carcinogenic hazard. Eazard indices
for goil ingestion, 1.4 x 103, and dermal contact with soil, 4.0 x 1077,

are both less than one, indicating that there is no concern for potential
health effects from direct contact with residual on-site soil contamination.
Virtually all of the HI for soils results from the presence of bis
{2-ethylhexyl) phthalate.
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Although residual on-site soil contamination does not pose a direct threat %o
either human health or the environment, this residual on-site soil
contamination doces pose a indirect threat to human health as shown above by
an estimated carcincgenic risk of 1.1 x 10-? and non-carcinogenic hazar” :f
5.6. This indirect risk will persist until such time as the mass of
contaminants in the unsaturated soil is reduced toc a point where they will no

longer adversely impact groundwater quality above MCLs.
Uncertainity:
The estimates of human health risks developed in the baseline risks

assessment required a considerable number of assumptions about exposure and
adverse human health effects.

8.5 ENVIRONMENTAIL RISKS

Exposure to groundwater and soils containing site-related chemicals are
potential sources of environmental endangerment. As stated previously,
exposure to groundwater at the Site is not a present pathway of concern
because the groundwater plume containing site-related chemicals is presently
confined to the Site and no exposure points exist. The potential for
endangerment of the flora and fauna of Jones Creek, the stream along the
eastern end of the property, could exist if groundwater containing
site-related chemicals entered this stream. However, no site-related
chemicals were detected in the stream water samples, the sediment samples, or
the monitoring wells clogest to Jones Creek.

Because much of the Site has been covered with clean fill and is covered with
vegetation, exposure of terrestrial animals to soil by dermal contact and
ingestion is considered unlikely. 1Ingestion of plants potentially containing
site-related chemicals is minimized because of the clean fill covering much
of the Site. For species with large home ranges (e.g. deer), ingestion of
plants growing on the Site will represent only a portion of their diets, thus
further minimizing their intake of site-related chemicals. In summary, no
potential for significant risk to wildlife population on or adjacent to the
Site was identified. Furthermore, no endangered species or critical habitats
are known to occur in the vicinity of the Site.

9.0 DESCRIPTION OF ALTERNATIVES

Tables 16 and 17 summarize the technologies considered for remediating/
controlling groundwater and source contamination, respectively at the Medley
Farm site. These tables also provide the rationale as to why certain
technologies were not retained for further consideration after the initial
screening. Surface water/sediment remediation technologies were not
evaluated as this environmental medium has not been impacted by the Site nor
is it expected to be in the future. Although air is not a present exposure
pathway, it may pose a risk during the implementation of either the
groundwater treatment system or during the remediation of the soils. Any
potential impact on air will be considered along with the description of each
individual remedial alternative.



TABLE 16
GROUND WATER CONTROL
TECHNOLOGY SUMMARY

TECHNOLOGY STATUS REASON
GROUNDWATER RECOVERY
EXTRACTION WELLS RETAINED
SUBSURFACE DRAINS/
INTERCEPTION TRENCHES REJECTED CANNOT BE INSTALLED AT DEPTH IN BEDROCK
ACLs REJECTED SITE CONDITIONS NOT APPROPRIATE
| NO ACTION RETAINED
™
o GROUNDWATER TREATMENT
]
ACTIVATED CARBON ADSORPTION RETAINED
CHEMICAL OXIDATION RETAINED
BIOLOGICAL SYSTEM REJECTED CHLORINATED VOCS RESISTANT TO BIODEGRADATION
AIR STRIPPING RETAINED
LAND APPLICATION REJECTED RESISTANT COMPOUNDS, SEASONAL USE
CGROUNDWATER DISCHARGE
SURFACE WATER (JONES CREEK) RETAINED
GAFFNEY POTW REJECTED DISTANCE TO SERVICE
INFILTRATION GALLERY RETAINED PROVISIONALLY DEPENDING ON APPLICATION RATES

INJECTION WELL RETAINED PROVISIONALLY DEPENDING ON APPLICATION RATES

S

6

800
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DIRECT TREATMENT

IN-SITU TREATMENT

OFF-SITE TMT/DISP

CONTAINMENT

NO ACTION

TABLE 17
SOURCE CONTROL
TECHNOLOGY SUMMARY

TECHNOLOGY STATUS REASON
BIOREACTOR REJECTED EXCAVATION OF SITE TO REQUIRED
LAND TREATMENT REJECTED DEPTH IS CONSIDERED INFEASIBLE O
SOIL WASHING REJECTED
CEMENT-BASED STABILIZATION REJECTED
SILICATE-BASED STABILIZATION REJECTED
PROPRIETARY CHEMICAL FIXATION REJECTED -
LOW-TEMPERATURE DESORPTION REJECTED -
ROTARY KILNS REJECTED oo
INFRARED THERMAL TREATMENT REJECTED &
FLUIDIZED BED INCINERATION REJECTED
ENHANCED BIODEGREDATION REJECTED PERMEABILITY, DEPTH OF SOILS
SOIL FLUSHING REJECTED FAILED EPA FIELD TEST, SOIL PERMEABILITY
SOIL VAPOR EXTRACTION RETAINED
VITRIFICATION REJECTED NOT SUFFICIENTLY DEMONSTRATED
COMMERCIAL LANDFILLING REJECTED EXCAVATION OF SITE TO REQUIRED
COMMERCIAL INCINERATION REJECTED DEPTH IS CONSIDERED INFEASIBLE
CAPPING RETAINED
SLURRY WALLS REJECTED FRACTURED BEDROCK PREVENTS EFFECTIVE USE
GROUTING REJECTED CANNOT BE EFFECTIVELY APPLIED
SHEET PILING REJECTED NOT APPLICABLE TO ROCKY SOILS, DEPTHS
BOTTOM SEALING REJECTED NOT FULLY DEVELOPED
RETAINED
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9.1 REMEDIAL ALTERNATIVES TO ADDRESS GROUNDWATER CONTAMINATION

Four sets of alternatives were developed to address groundwater contamination
at the Site. The four groundwater control (GWC) remedial alternatives are:

GWC~1: No Action
GWC-2: Long-Term Monitoring and Institutional Centrol

GWC-3: Recovery and Treatment of Groundwater Across Entire Site
GWC-4: Recovery and Treatment of Groundwater at the Medley Farm Property
Line.

Both Alternatives GWC-3 and GWC-4 have a subset of corresponding treatment
approaches for the extracted groundwater. These alternatives and their
agssociated treatments are described below.

9.1.1 GWC-1: No Action

The No Action alternative is included, as required by CERCLA and the NCP, to
serve as a baseline for comparison with other groundwater control measures.
This alternative would not involve any treatment or other remedial actions.
The description of this alternative is included in the following section.

9.1.2 GWC-2: Long-Term Monitoring and Deed Restriction

This alternative is identical to GWC~1 but includes long-term monitoring of
Site groundwater and the placement of a deed restriction to reduce the
potential for the construction of potable wells on the property.

In Alternatives GWC-1 and GWC-2, Site conditions would remain unchanged.
Slight remediation of contaminated groundwater may occur through natural
processes such as bioremediation, adsorption, and dilution. Therefore,
levels of groundwater contamination would remain above MCLs for a minimum of
20 years.

Implementation of Alternative GWC-1 could begin immediately and would have no
negative impacts of future remedial actions. Operating costs would be
incurred because of the mandatory review every five years. Implementation of
Alternative GWC-2 may be delayed approximately one month as this approach may
include the installation of additional monitoring wells. In addition, under
GWC-2, a deed restriction would be placed on the property in an attempt to
limit the future use of the groundwater. Capital costs for GWC-2 would be
incurred for monitoring well construction; operating costs would include
periodic groundwater sampling, chemical analysis, and reviewing and
documenting Site conditions every five years; maintenance costs would be
incurred for inspection of the monitoring wells.

Estimated Period of Operation: 30 years
Estimated Total Cost (net present worth):

Alternative GWC-1 $140,000
Alternative GWC-2 $790,000.
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9.2.3 GWC-3: Recovery of Groundwater Across Entire Site

This alternative considers the entire Site as the point of compliance;
therefore, under this alternative all groundwater exceeding MCLs at the Site
will be recovered through a system of extraction wells. The Site is
delineated by the extent of contamination in the groundwater.

The treatment system for the extracted groundwater would involve installing
piping from each extraction well to a common treatment area, a specific
treatment system, and discharging the treated groundwater. The estimated

hydraulic flow for Option GWC-3 is 30 gallons per minute (gpm). Below are
descriptions of three treatment options evaluated for treating the extracted
groundwater for Option GWC-3. Figure 22 provides the tentative locations for

the extraction wells, identified by circles with a dot in their middle, for
this alternative.

Of the four (4) discharge options retained after the initial screening
discharging to Jones Creek via an NPDES discharge permit is the preferred
discharge option (refer to Table 16). Discharging to the local publicly
owned treatment works (POTW) was rejected due to the distance to the nearest
hook up point. Both infiltration galleries and injection wells are
technically feasible, but their usefulness is dependent on application rates
of the discharge effluent. Therefore, all of the groundwater remediation
alternatives discussed below will discharge treated groundwater is to Jones
Creek via an NPDES permit.

9.1.3.1 GWC-3A: Recovery and Treatment of Groundwater Acrosgs Entire Site
Using an Air Stripping Tower

Alr stripping is a mass transfer process in which volatile compounds in a
water column are transferred to an air stream within a packed tower. The air
stripping tower will remove the volatile compounds to below guantation
limits. The maximum air emission rate for VOCs would be approximately 44
pounds per month. South Carclina Air Pollution Control Regulation (No. 62.1,
Section II, F.2g) states that VOC sources of less than 1,000 pounds per month
may not require permits but that source information must be supplied to the
Department. SCDHEC peolicy states that any source of air toxics must be
reviewed for potential impact to receptors. To satisfy South Carolina
requirements, calculated airborne concentrations at the stack were compared
with allowable State ambient concentration levels Air Pollution Control
Regulation (No. 62.5, Standard No. 8, Toxic Air Pollutants). The results of
an air dispersion model conducted to estimate the airborne concentrations at
the property line found that the contaminant levels would be below allowable
State levels by a factor of more than 1,000. Maximum air stripper emissions
from the Medley Farm site would therefore be protective of human health and
would not require control.

Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth): §1,900,000.



Alternative
Arrangement

Alternative
Arrangement

GWC-3 Anticipated
of Extraction Wells

GWC-4 Anticipated
of Extraction Wells
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9.1.3.2 GWC-3B: Recovery and Treatment of Groundwater Across Entire Site
Using Activated Carbon

In the carbon adsorption system, the contaminated groundwater is forced
through tanks containing activated carbon. Activated carbon is
specially-treated material that naturally attracts the molecules of
contaminating chemicals. As the groundwater moves through the filters, the
contaminants cling to the carbon and the groundwater is cleansed as it leaves
the system. The cost of replacing or reactivating the activated carbon so
that it retains its effectiveness makes this option more costly to implement
than GWC-3A.

Estimated Pericd of Operation: 30 years
Estimated Total Cost (net present worth): $2,500,000.

9.1.3.3 GWC-3C: Recovery and Treatment of Groundwater Across Entire Site
Using Chemical Oxidation

Chemical oxidation is a process by which organic compounds, such as VOCs and
SVOCs, are broken down into carbon dioxide and water. Oxidation can be
achieved through a range of technologies.

Estimated Period of Operation: 30 years

Estimated Total Cost (net present worth): $2,500,000.

9.1.4 GWC-4: Recovery and Treatment of Groundwater at the Medley Farm
Property Line

This alternative is designed to address groundwater contaminaticn at <the
property line of the Medley Farm and not beneath the entire Site. Using the
same range of treatment for extracted groundwater as described above in
Secticon 9.1.3, this alternative focuses on removing groundwater from the
perimeter of the property. The anticipated flow rate for this alternative 1isg
15 gpm. The point of compliance for this alternative is the Medley Farm
property line. Therefore, this alternative would insure that levels of
contaminants in the groundwater would not exceed MCLs at the property line of
the Medley Farm as presently owned by Mr. Ralph Medley. This alternative
would allow contaminants to remain above MCLs in the groundwater beneath and
just downgradient of the disposal area. The extraction wells represented by
solid circles in Figure 22 correspond to Alternative GWC-4.

This alternative is protective under present day conditions as there are no
receptors using the contaminated groundwater. However, this alternative
would not be protective of future use of the aquifer in the event that a
regidence is built in the vicinity of the Site and the owner of such
residence installs a potable well near or downgradient of the Site. The cost
estimate for each of the treatment schemes discussed as part of Alternative
GWC-4 are stated below:
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Zstimated Period of Operation: 30 years

Estimated Total Cost (net present worth):

GWC-4A (Alr Stripping) : 1,30Q,C00
GWC-4B (Carbcn Adsorpticn): 1,800,000
GWC-4C (Chemrcal Oxidation): $1,800,000.

3.2 REMEDIAL ALTERNATIVES TO ADDRESS SOURCE CONTROL

The following remedial action alternatives address contaminant scurce areas
<hat are (1) currently accessible to the public, (2) may become accessible
during the remedial action, or (3) act as a continuing source of
conzamination to groundwater at the Medley Farm site. These source areas
must be remediated to the extent necessary to reduce the risxks attendant to
expcsure to chemical residuals, or they must be i1sclated to prevent
exposure. The four response actions to address source control (SC) at the
Medley Farm Site are:

SC-1: No Action

SC-2: Institutional Controls
SC-3: Cap Source Areas

SC-4: Soil Vapor Extraction

Below are descriptions of each of the source control/remediation
alternatives.

5.2.1 SC-1 No Action

In the No Action alternative, no further remedial action would occur. A
slight reduction in the levels of the contaminants present may occur through
natural processes; and short-term effectiveness presents no additional risks
0 the community or the environment. This alternative would not
significantly reduce the toxicity, mobility, or volume of contaminants at the
Site. Long-term effectiveness and permanence of this alternative wculd be
reviewed every five years as required by Section 121(c) of CERCLA. Site
gol.s would not change significantly over time and would likely continue to
contribute chemicals to the groundwater above MCLs for up to 20 years.

The Baseline Risk Assessment under current conditions indicates that this
alternative would be protective of human health and the environment. The
current risk posed by Slte under today’'s conditions is 8.6 x 10-7. The
Toxic Substances Control Act (TSCA) establishes remediation levels for PCBs
in areas of unrestricted access, and the levels of PCBs encountered at the
Site are below the action level of 10 ppm.

However, under the future use scenario, the Site would pose a significant
risk. The risk, 1.1 x 10-?, is mainly the result of using the contaminated
agquifer beneath the Site for potable water. As in the risk assessment for
current conditions, soils, under the future use scenario, do not pose a
significant risk to human health.
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The No Action aiternative could be readily implemented, and would nct hinder
ary future remedial actions. There are no construction costs assccrated with
~h.s a.ternative. However, cperation and maintenance (O&M) costs woculd
invclve review of the remedy every five years.

Estimated Periocd of Operation: 30 years

Total Construction Costs: $C
Estimated Present Worth O&M Costs: $140,000
Estimated Total Costs (net present worth): $240,C0C

9.2.2 sC-2: Institutional Controls

Alternative SC-2 is similar to Alternative SC-1 but includes the additicnal
requirement of initiating institutional controls. Under this alternative,
deed restrictions would be placed on the Medley property in an attempt %o
control future use of the property and prevent inadvertent exposure to
chemical residuals.

Estimated Period of Operation: 30 years

Total Construction Costs: S0
Estimated Present Worth O&M Costs: $140C,000
Estimated Total Costs (net present worth): $140,000

9.2.3 sc-3: Cap Source Areas

This alternative involves construction and coperation of a low permeakility
cap over Site soils. Capping is the covering of contaminated wastes or
soils. In this approach, a layer of compacted soil would be used to cover
che area; this layer would be covered with an impermeable synthetic liner to
prevent wind, rain, and melting snow from carrying contaminants beyond the:ir

primary location. This apprcach would also prevent direct human and animal
contact with contaminant~. The finished cap would be covered with soil and
seeded for erosion contr . and to make it blend into the landscape.

Maintenance is minimal, requiring periodic inspections and the filling of
cracks or depressions, if they appear.

Construction of a cap would involve heavy earth moving and grading equipment
and the clearing of vegetation. Existing Site access would probably have to
be improved. Dust control measures would be taken to minimize short term
potential release of airborne particulates. In the implementation of this
option, groundwater observation wells not required for long-term monitoring
would be abandoned. Drainage swells and a security fence would be
constructed along the cap perimeter. Deed restrictions would be included in
the implementation of this alternative in an attempt to control future use of
the Site.
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There are no ARARS for capping at the Site, and Resource Conservation and
Recovery Act (RCRA) disposal requirements are not applicable; however, the
single synthetic liner cap design would meet an equivalent standard of
performance o RCRA requirements.

_ong-term effectiveness and permanence of this approach would rely on regular
inspections to ensure the reliability of the cap; an inspection ancd
maintenance schedule would be implemented following construction and continue

as lLong as chemical residuals remained at the Site. Evaluation of cap
effectiveness would be performed through pericdic groundwater monitoring. If
deemed necessary during the design phase, gas vents will be incorporated in::
~he cap. Because residuals would remain at the Site, CERCLA Sect.on 12I(c:

requires a review of effectiveness and protectiveness be made every five
years.

Implementation of this alternative would not offer any reduction in toxicity
or volume of chemicals at the Site. Use of an impermeable layer to limit the
exposure of contaminants would help control migration if this alternative
were employed in conjunction with one of the groundwater control options.

Operating cost would be incurred to maintain the cap and to develop reports
and reviews of the Site remedy every five years. Biannual sampling would be

ccnducted under this alternative.

Estimated Period of Operation: 30 years

Estimated Total Construction Costs: $580, 000
Estimated Present Worth O&M Costs: $420,000
Estimated Total Ccst (net present worth): §1,0C0,000

9.2.4 SC-4: Soil Vapor Extraction

Source areas with chemical levels exceeding calculated levels that are
protective of the groundwater would be remediated through soil vapor
extraction {SVE). TheBe calculated subsurface soil levels are based on a
compound’s potential to impact groundwater above promulgated standards. A
leach model incorporating site-specific physical properties and environmental
fate considerations were used. The factors used were: annual infiltra=-:.on;
chemical retardation; fate mechanisms volatilization, biodegradation,
hydrolysis; scil type and properties; and groundwater flow.

Figure 23 identifies the areas of the Site where levels of residual soil
contamination exceed the calculated concentrations that would be protective
of the underlying aquifer. These concentrations are based on a leaching
model which would protect the groundwater from being impacted above MCLs.
The model takes the following parameters into consideration: infiltration,
equilibrium, chemical partitioning, groundwater ARARs, and mixing of
infiltration with groundwater. The calculated concentrations of vclatile
organics in the unsaturated subsurface soils that will be protective cf Site
groundwater to MCLs are presented in Table 18. This table also listsg the
locations where these soil remediation levels were exceeded.
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POTENTIAL VOLATILE ORGANIC SOIL REMEDIATION LEVELS
MEDLEY FARM SITE

Soil Remediation Locations
Level Where Remediation

Compound (ug/kg) Level Exceeded
Acetone 12,000 (SB2)
1,1-Dichicroethane 100 None
1,2-Dichloroethane 60 TP12, SB4, (SB7), S29
1,1-Dichlcroethene 270 None
1,2-Dichlcroethene (total) 2,100 TP3
1,1,1-Trichloroethane 26,000 None
1,1,2-Trichicroethane 160 None
Trichloroethene 500 TP3, TP4
Tetrachloroethene 1,600 TP3, TP4
Chioroform 3,000 None
Methylene chioride 40 TP4, (SB3)

NOTE: Locations given in parentheses are considered a minimal risk to grourd water
based on site-specific conditions.
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SVE tyvically includes a series of slotted vertical injection vents ccnnected
oy a commen manifold to an extraction pump or blower. Volatile compounds and
some SVOC’'s are withdrawn through an induced presgsure gradient in the

subsurface. Air emissions from the SVE system may regqulre treatment, such as
pelng scrubbed or gent through an activated carbon filter, prior %o being
vented to the atmosphere. The need for an emission control would be

determined during the design. Upon completion of SVE activitiesg, there would
no longer be a significant source of chemicals to impact groundwater guality
above the identified ARARs. The costs below anticipate that an air emission
control system will be required.

Estimated Period of Operation: 1 year

Egtimated Total Construction Costs: $260,000
Estimated Present Worth O&M Costs: $360,000
Estimated Total Cost (net present worth): $620,C00

$.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

The environmental setting and the extent and characteristics of the
contamination at the Medley Farm Site were defined in Section 7.0. Section
8.0 highlights the primary environmental media of and the human health and
environmental risks posed by the Medley Farm site. Table 11 lists <the
contaminants of concern present in the groundwater and soils at the Site.
This Section examines the cleanup criteria (ARARs) associated with the
contaminants found on-site and the environmental media contaminated.

©.3.1 Action-Specific ARARs

Action-specific requirements set controls/restrictions on the design,
cerformance, and other aspects for implementing a specific remedial

activity. Since action-specific ARARsS apply to discrete remedial activities,
they are discussed in greater detail in Section 10.0. The three categories
for action-specific ARARSs are:

ARARs for actions taken in all alternatives;
ARARs for an action involving scil treatment; and
ARARs for an action involving groundwater treatment.

The first category specifies requirements for safety and health, hazardous
waste facilities, and transportation. The second category covers soil vapor
extraction, capping, and related air emissions. The last category app.ies to
the extraction and treatment -f groundwater, the discharge of the treated
groundwater, and related air emissions.
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3,.3.2 Chemical-Specific ARARS

Chemica.-specific ARARs are concentration limits established by government
agencies for a number cf contaminants in the environment. Chemical-specific
ARARg can a.so be derived in the Risk Assessment. Discussed below s each
environmental medium investigated at the Medley Farm site as part of the RI
and the associated chemcial-specific ARARs.

9.3.2.1 SGroundwater

Groundwater at the Medley Farm site is designated as Class GB in accordance
with the South Carolina water classification system and Class IIA under USEPA
Groundwater Clasgification Guidelines (December 1986). The Class GB
clasgification means that all groundwater meeting the definiticn of
underground sources of drinking water meet quality standards set forth in =he

State Primary Drinking Water Regulation (R.61-58.5). EPA classifies the
groundwater as Class IIA since the aquifer was and is being used as a source
of drinking water. Therefore, the groundwater needs to be remediated to a

level protective of public health and the environment as specified in Federal
and state regulations governing the quality and use of drinking water.

The Safe Drinking Water Act and the State Primary Water Regulaticns establish
MCLs and non-zero maximum contaminant level goals (MCLGs) for numerocus
organic and inorganic constituents. The Cleanup Criteria shown in Tabkle 19
were established based on MCLs, proposed MCLs and MCLGs. Where MCLs were rct
available, risk based numbers were calculated as indicated by the arprcpriac
—~able footnotes.

1]

5.3.2.2 Surface Soils

The baseline risk assessment considered both present day conditions as well
as a future risk scenario involving the construction of a residence on the
Site at some time in the future. Under both scenarios, it was determined
that the cumulative chemical concentrations of surficial soils at the Site do
not pose a gignificant risk to human health; therefore, concentratiocns of
individual chemicals would not present significant risks. Conseguen=zly,
gpecific remediation levels for surficial soils were not developed.

The only contaminant detected in surface soil samples at the Site for which

there is a promulgated Federal or State standard is PCBs. The promulgated
standard of 10 milligrams/kilogram (mg/kg) for PCBs in areas of unrestricted
access 13 specified in the TSCA (40 C.F.R. 761.125). Concentrations of PCBs

detected in surface soil samples were all below 10 mg/kg. PCB levels at the
Site are therefore in compliance with this ARAR.



Maximum Remediation
: Concentration Level
. Compound (ug/L) Well (ug/L) Source
ﬁ Acetone 18 BW2 350 (1)
Benzene 11 BW1C5 S MCL
2-Butanone 13 BW106 2000 (29
Chlorcmethane 26 BW108 53 (29
Chloroform 10 BW2 100 MCL
1,1-Dichlorcethane 120 SW4 35Q (39
1,2-Dichloroethane 290 BW2 5 MCL
1,1-Dichloroethene 2200 SwW4 7 MCL
1,2-Dichloroethene 31 SW4 cis: 70 MCL
trans: 100 MCL
* Methylene Chloride 110 BW2 5 PMCL
Tetrachloroethene 200 SW3 5 MCL
1,1,.-Trichlorcethane 3400 SW4 200 MCL
1,1,2-Trichloroethane 18 Bw4 5 TMCL
Trichlorocethene 720 Bw2 5 MCL

MCL sSafe Drinking Water Act Maximum Contaminant Level (40 CFR Parts
141.61)
Remediation level derived from EPA’'s Reference Dose (RfD).
Remediation level represents a one in one hundred thousand excess
cancer risk, chloromethane is a Class C carcinogen
Remediation level derived from EPA‘s Reference Dose (RfD) with an
additional 10-fold safety factor. 1,l-dichlorocethane is a Class
C carcinogen.

| pMCL = Proposed Maximum Contaminant Level (55 FR 30370)

TABLE 19 POTENTIAL GROUND-WATER REMEDIATION LEVELS

-79~
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3.3.2.3 Subsgurface Soils

As gpecified in the Administrative Record, the levels of contaminants in the
unsaturated subsurface soils will continue to adversely impact groundwater
cqual:ity for an estimated 20 years. Therefore, the remediation levels for
contamirants found in the unsaturated scils were calculated. These
remediation levels would protect the groundwater from being impacted above
MCLs. These calculations were based on a leaching model. The remediazion
goals for volatile organics in the unsaturated subsurface soils which would
be prectective of Site groundwater to MCLs are presented in Table 12.

9.3.2.4 Surface Waters

The RI determined that Jones Creek has nct been impacted by any site-related

chemicals. Therefore surface waters are not in violation cf “he Federal
Ambient Water Quality Criteria (AWQC; EPA, 1986). This ARAR protects aquat:ic
organisms.

Any discharge from a Jroundwater extraction and treatment system will be
discharged to Jones Creek via a NPDES discharge permit.

9.3.2.5 Sediments

There are no promulgated Federal or State quality standards for sediments.
No site-related chemicals were detected in sediment samples cocllected fro
Jones Creek during the RI. Accordingly, sediment quality criteria are not
necessary.

9.3.3 Location-Specific ARARS

Location-specific ARARs consider Federal, State, and local requirements that
reflect the physiognomical and environmental characteristics of the Site or
the immediate area. Table 20 lists the location-specific ARARs that apply at
~he Medley Farm Site.

1C.C SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

Table 21 lists the remedial alternatives that were considered in the detailed
analysis of alternatives. This section summarizes the evaluation of these
remedial alternatives as specified in the NCP.

20.1 THRESHOLD CRITERIA

An alternative must overall, be protective both of human health and the
environment and comply with ARARs, unless waived, in order to be eligible for
gselection. If an alternative fails to protect human health or the
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SITE FEATUREAQCATION

Within 61 meters (200 feet) of a fault
displaced in Honocene time

Within 100-year flood plain

Within tlood plain

Within area where action may cause
imreparable hamm, loss
or dastruction ol significant antifacts

TABLE 20
POTENTIAL LOCATION - SPECIFIC ARARs
MEDLEY FARM SITE

CITATION

BEQUIBEMENT SYNOPSIS

FEDERAL

40 CFR 264.18(a)

40 CFR 264 .18(b)

Protection of floodplains
(40 CFR 6, Appendix A);
Fish and Wildiife
Coordination Act (16 USC
661 el seq.), 40 CFR
6.302; Flood plains
Executive Order (EO
11988)

National Historical
Proservation Act (16 USC
Section 464); 36 CFH Pan
65

New treatment, storage, or
disposal ot hazardous wasle
prohibited; applies to RCRA
hazardous waste; treatment,
storage, or disposal.

Facility must be designed,
conslructed, operated, and
maintained to avoid washout;
applies to RCRA hazardous
wasle; treatment, stored, or
disposal.

Action to avoid adverse effacts,
minimize potential harm, restore
and preserve natural and
beneficial values. applies 1o
action that will occur in a tiood
plain, l.e., lowlands, and
relatively flat areas adjoining
inland and coastal waters and
other flood prone areas.

Requires that action be taken to
recover and preserve artifacls
when alteration of terrain
threatens sigimificant scientilic,
prehistorical, histoncal, or
darchaeological data

Not an ARAR since Site Is not
within 200 feet of a fault
displaced in Honocone time.

Not an ARAR since Site is not in
a 100 year flood plain.

Not an ARAR since Site is not in
a tlood plain.

Not an ARAR since Site Is not a
designated archaeological area.

S

600

6
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TABLE 0 (CONTINUED)
POTENTIAL I OCATION - SPLCIFIC ARARS

SITE FEATURE/L OCATION CITATION

Fndangered Species Act
ol 1973 (16 USC 1531 ¢t
seq ); 50 CFR Pan 200, 50
CFR Pan 402; Fish and
Wildite Coordination Act
{16 USC 661 ¢l seq ) 33
CFR Parts 320-330

Critical habitat upon which
endangered species or threatened
species depends

Clean Water Act Section
404 40 CFR Part 230, 33
CHR Parts 320 330

Wetlands

40 CFR Pant 6, Appendix A

Wildemess Act (16 USC
1131 el seq ), 50 CFR 351

el seq

Wilderness area

Wild and Scenic. Rivers Act
(16 USC 1271 ¢l seqQ),
section 7 (a)); 40 CFR
6.302(e)

Within area attecting national wild,
scenic, or recreational nver

REQUIREMENT SYNQPSIS

It endangered or threatened
species are present, action must
be taken to conserve
endangered or threatened
species, including consultation
with the Depanment of Interior.

for wetlands as defined by U S.
Army Coms of Engineers
reguiations, must take action to
prohibit discharge ot dredged or
tll material into wetlands without
permit.

For action involving construction
of facilities or management of
propery in wellands (as defined
by 40 CFR Pant 6, Appendix A,
section 4(j)}, action must be
taken 10 avoid adverse ellecls,
minimize potential harm, and
preserve and enhance
wetlands, 1o the exient possible.

For Federally-owned area
designated as wildemess area,
the area must be administered in
such manner as will leave it
unimpared as wilderness and to
preserve its wilderness.

For activities that attect or may
altect any of the rivers specilied
in section 1271(a), must avoid
laking or assisting in action that
will have direcl adverse ellect on
Scenic rver.

CONSIDERATION IN THIS FS

Not an ARAR since Site does
not have endangered or
thireatened species

Not an ARAR since Site is not in
a wellands are and no bodies of
waler or wellands are 1o be
modilied.

Not an ARAR since Site is not in
a wellands area.

Not an ARAR since Site is not in
a wiklemess area.

Not an ARAR since Site is nol on
of near a scenic rver.

9

6
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SITE FEATUREAQCATION

Classitication and potential use of an

aquiter

Within 100-year flood plain

Wetlands

TABLE 20 (CONTINUED)
POTENTIAL L OCATION - SPECIFIC ARARS

CITATION

* Guidrlines for Ground
Wate. iassification, EPA
Ground Water Protection

Strategy. (USEPA, 1984,

USLPA, 1986)

REQUIREMENT SYNQPSIS

CONSIDERATION IN THIS FS

Consider Federal and State
aquifer classifications in the
assessment of remedial
response objeclives.

STATE

S.C R.61264.18 (b)

S .C. Pollution Control Act

Facility located within a 100-year
flood ; -a must be designed,
constructed, and mamtained to
permit washoul ol any waste
matenals.

Facility must not be located in a
wetland.

TBC since drinking water wells
have been inslalled and used in
the vicinity of the Site.

Note that this is not an ARAR but
is USEPA policy and therefore
falls into the category of other
criteria or guidelines to be
considered (TBC).

Not an ARAR since Site is not in
a 100-year tlood plain.

Not an ARAR since Site is not in
a wellands area.

g

6
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environment, or does not comply with ARARs, then this alternative cannct be

se_ected. Below is a discussion of the screened alternatives in compariscn
with =he threshold criteria.

. GROUNDWATER CONTROL DESCRIPTION

GWC~1 No action

GWC-2 Institutional Controls/Long-term monitoring
GWC-3 MCLs across the Site

GWC-4 MCLs at the property line

DESCRIPTION

SOURCE CONTROL

SC-1 No action

SC-2 Institutional Controls

SC-3 Cap source areas

sSC-4 Soil vapor extraction of source areas

R S AR AR

TABLE 21 RETAINED ALTERNATIVES FOR DETAILED ANALYSIS

1C.1.1 Overall Protection of Human Health and the Environment

This criterion assesses the alternatives to determine whether they can
adequately protect human health and the environment from unacceptakble risks
pcsed by the Site. This assessment considers both the short-term and
long-term time frames.

Alternative GWC-1 would be protective of human health and the environment
under present conditions as there are no current receptors. However, this
alternative would not be protective of human health in the event that the
Medley Farm property was developed into a residential area in the future.
Under this scenario, it is assumed that any such residents would install
potable wells. As can be seen in Tables 9 and 10, a number of contaminants
in the groundwater are above MCLs.

Alternative GWC-2 1is an extention of Alternative GWC-1 but this alternative
involves the use of institutional controls, such as deed restrictions, in an
attempt to reduce the potential for the installation of a potable well on the
Site in the future. The remainder of the evaluation for Alternative GWC-2
under this criterion would be the same as for Alternative GWC-1.
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Alcernative GWC-3 would remediate all groundwater at the Size to MCLs which
would be protective of human health :in the future while Alternative GWC-4 was

des:gned to achieve MCLs at the Medley Farm prcoperty _ine. Under present
cornditions, these alternatives would be protective since there are no
receptcrs. However, under a future residential use scenario, GWC-4 wculd not

ope protective of human health and GWC-3 would be protective of human heal<%h.

As documented in the Baseline Risk Asgegsment, Site soils do not repre

significant risk to human health. Risks from soils to populations cf
flcora or fauna could not be guantified but are limited because mos=:

surface goil is clean fill which effectively reduces exposure via direct

contact to the residual contaminants in the unsaturated, subsurface solls at
[

s
st 0of zhe

~he Site. Exposure of fauna populations is further reduced as an:mals do no=
feed exclusively at the Site. Source control alteratives SC-l1, no actiocr,
and sSC-2, institutional controls, would be protective of human health and

the env.ronment.

Alternative SC-3, placing a cap over the Site, would significantly reduce the
leaching of residual contaminants from the unsaturated soils into groundwater
via infiltration of precipitation. This Alternative would limit the fuzure

risks posed by soils to groundwater. The reduced leaching potent:al would
translate into lower chemical locadings into groundwater, hence lower risks to
potential downgradient receptors. The limited risk identified in the Risk

Assessment as vegetative uptake of contaminants would be eliminated by
Alternative SC-3 by removing existing vegetation and capping the major source
areas.

Evenr though Site soils do not pose a significant risk to either human health
r “he environment, the FS did determine that residual VOCs will continue to
impact groundwater above MCLs for a minimum of 10 years and potenzially up =0
C years. Alternative SC-4 requires the installation and implementation of a
soll vapor extraction (SVE) system. The SVE system would be operated unt:il
remaining levels of contaminants in the soils would no longer impact th
groundwater above MCLs. Operation of the SVE system would satisfy South
Carolina ambient air requirements. Therefore, this alternative would te
protective of human health and the environment.

6]

8}

10.3.2 Compliance with Applicable or Relevant and Appropriate Regquirements

(ARARS)

This criterion assesses the alternatives to determine whether they attain
applicable or relevant and appropriate requirements (ARARS) under federal
environmental laws and state environmental or facility siting laws, or
provide justification for waiving an ARAR. Section 9.3 defines the three
types of ARARs: Action-Specific, Chemcial-Specific, and Location-Specific.
The Site specific ARARs are identified below.
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1C.1.2.1 Action-Specific ARARs

The off-site discharge of treated groundwater to Jones Creex via a NPDES
permit must comply with the Clean Water Act (CWA), Section 4C2. As =zhe
discharge will be a point source, the following secticns cf CWA will also
apply: 301, 304, 306, 307, 308, and 403. The NPDES program is implemenzed
under 40 CFR 122-125,

The required treatment fcor extracted groundwater in Alternatives GWC-3 and
GWC-4 1is air stripping. ARARs for air stripping include: the Clean Air Ac=
{(CAA), Section 109, National Ambient Air Quality Standards (NAAQS) (4C CFR
SC); Resource Conservation and Recovery Act (RCRA) (40 CFR 264.251(f), 4C CFR
264 & 265 Subparts Y, Z, AA, & BB); and South Carolina Air Pollution Control
Regulations No. 62.., Section II, F.2.g and No. 62.5, Standard No 8. Tox:.cC
Air Pollutants.

10.1.2.2 Chemical-Specific ARARsS

Groundwater cleanup standards for this Site are set at the most stringent of
the following ARARs or To-Be-Considered guidelines (TBCs) since the aquifer
has been and is continuing to be used as a source of drinking water: the RCRA
Maximum Concentration Limits (MCLs); the Safe Drinking Water Act (SDWA)
Maximum Contaminant Levels (MCLs), which include RCRA MCLs; the SDWA MCL
Goals (MCLGs ; and federal and state Water Quality Criteria (WQC).

The second to the last column in Table 19 lists the cleanup goals for <
contaminants identified as chemicals of concern in the groundwater ant k!
Medley Farm site. The last column in this table provides <he source for the
spec.fic cleanup gocal. The point of compliance for obtaining =hese cleanup
goals is the entire Site.

ne
e

The cleanup goals calculated for contaminants found in the unsaturated
subsurface soils, TBCs, can be found in Table 18. These levels were based on
a leaching model conducted during the FS.

10.1.2.3 Location-Specific ARARS

Currently there are no location-specific ARARs applicable to the Site,
including the Endangered Species Act as there are no endangered species
currently within the area affected by the Site. Table 20 listed all the
location-specific ARARs reviewed with respect tc the Medley Farm site.

10.2..2.4 ARAR Evaluation

All of the alternatives evaluated will comply with its particular set of
ARARs which are specified above. However, it is the time to achieve the
groundwater cleanup standards which distinguishes one alternative from
another as well as by the fact that Alternatives GWC-1, GWC-2, SC-1, and SC-Z
rely ©on natural attentuation tc meet ARARs, rather than active restoration.
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As Alterrative GWC-l isg a no acticn alternative, there are no acticn-specific
ARARs «c be considered and Alternative GWC-1l does not violate any
lccat:on-specific ARARs. Alternative GWC-1 will not obtain MCLs in the
groundwater in the near future as 1t was estimated that leacnhing of
contaminants from the soil will continue to adversely impact groundwa%ter
above MCLs for approximately 20 years. After this time frame, an
insufficient gquantity of contaminants would remain in the unsaturated zone %o
_each into the groundwater to result in levels above MCLs.

Alternative GWC-2 extends the requirements of Alternative GWC-.. _~ernaz.ve
GWC-2 also requires periodical groundwater monitoring tc verify <hat
ccntaminant concentrations at the Medley Farm property line are below MCLs.

Uncder Alterna%ive GWC-3, all identified ARARs would be satisf.ed: MCLs in
groundwater, the effluent to Jones Creek via an NPDES permit, and air
emissions from the air stripping tower.

Alterrative GWC-4 would not achieve MCLs across the Site, only at the Medley
Farm property line. Treated groundwater and the air emigsions from the air
stripper would meet ARARs as specified above for Alternative GWC-3.

The only identified ARAR for contaminanta detected in Site soils i3 the TSCA
remediation level of 10 mg/kg for PCBs in areas of unrestricted access. None
of the PCB soil samples were above the 10 mg/kg level. As there are neither
endangered species, nor areas of significant historical importance,
Alterratives SC-1 and SC-2 would not violate any location-spec:ific ARARS.

Ard since Alternative SC-1 is a no action alternative, there are no
action-gpec.fic ARARs for this alternative to be evaluated against.

ALl identified ARARs would be adhered to by Alternative SC-3. The single
synthezic liner cap design would meet an equivalent standard of perfcrmanc

tc RCRA requirements. All construction activities would take place above the
200-year flood plain. The Health and sSafety Plan governing all remedial
activities would protect on-site workers. The implementaticn of Alternative

SC-3 wculd not pose an unacceptable risk to the community.

As with Alternative SC-3, Alternative SC-4 would adhere to ARARS. This
alternative would remediate subsurface soils to below calculated remediaticn
levels gpecified in Table 18. As stated earlier, operation of the SVE system
would conform to South Carolina air emission requirements. Spent activated
carbon from the in-line carbon adsorption system will be treated, regenera:ted
or disposed of in an approved hazardous waste landfill. ARARs for RCRA,
including land disposal restrictions (LDRs) for any spent carbon will be
adhered to as part of Alternative SC-4. Potential location specific ARARSs

would be as described for Alternative SC-3.

10.2 PRIMARY BALANCING CRITERIA

These criteria are used to evaluate the overall effectiveness of a particular
remedial alternative.
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17.2.1 Tong-term Effecrtiveness and Permanence

This criterion assesses the long-term effectiveness and permarence an
a.ternative will afferd as well as the degree of certa.nty to which che
alternat:.ve will prove successful.

Urder Alternatives GWC-1 and GWC-2, the risks posed by the res.dual
contam:nation would remain unchanged. Since residual contamination woul.d
remain at the Site, review of the effectiveness cf this alternative wou.d te
required every five (5) years. Conditions at the Size are no: antic:.pated =5
c--nge significantly over the first 5 year pericd. The additicral activity
© e included for Alternative GWC-2 is the periodic monitoring of the
groundwater. Other than this, the activities remain the same as descrited
for Alternative GWC-1.

Under Alternative GWC-3 and Alternative GWC-4, extraction wells would achieve
removal of groundwater for subsequent treatment. Groundwater reccvery v:ia
extraction wells and submersible pumps is a readily implementable technclzgy
with a certain degree of success. Air stripping is an effective and reliable
process for removing VOCs from water. Maintenance consists of periodic
-nspection of the wells, pumps, control units, packing, blower, and transfer
pumps. A S-year review of this remedy would not be required once the
remediation levels were maintained and verified for an extended period of
time.

th

Pozential migration pathways for chemicals in Site soils are surface run-c?
and leaching to groundwater. The RI determined that chemical migraticn via
surface run~-off was not significant; however, VOCs, the primary chemicals cf
concerr.,, would leach from the unsaturated zone and impact groundwater abcve

MCLs. Since waste residuals would be left in place under Alternat.ves SC-1,
SC-2, and SC-3, review of the effectiveness and protectiveness of these
alzernatives would be required at least every five years. Conditiocns at the

Site are not anticipated to change significantly during the first five vyear
period.

Cremical transport following the construction of a cap under Alterative SC-3

weuld be significantly less than under current coniditions. Remaining r:sks
associated with chemical residuals outside of the cap would not be
significant. Evaluating the effectiveness of Alternative SC-3 could be

accomplished through periodic groundwater monitoring. Since landf:ill
residuals would remain at the Site, review of the effectiveness and
protectiveness of this alternative every five years would be required.
Inspection and maintenance records for the cap would be reviewed at this
time. Conditions at the Site are anticipated to improve with the placement
of the cap.

The SVE system as called for by Alternative SC-4 would be operated until the
levels gpecified in Table 18 were attained. Confirmation sampling may be
required to verify that the remediation levels had been achieved before the
SVE system was shut down. Following the completion of Alternative SC-4,
gubsurface soils would no longer impact groundwater above remediaticn levels,
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therefore, no long-term management of the Site would be reguired following
implementation of this alternative. Even though soils would no longer
adversely impact groundwater, a five year review would still be required
becauge contaminant levels in the groundwater exceed ARARS.

1C.2.2 Reducticn of Toxicity, Mobility or Volume

Tris criterion assesses the degree to which the alternative employs recycling
creatment to reduce toxicity, mobility, or volume (TMV) of the
ntam:nants present at the Site.

~
<

O

Neither Alternative GWC-1 nor Alternative GWC-2 would significant'ly reduce
the toxicity, mobility or volume of Site residuals. A slight level of
remediation may occur through natural processes, but s.te-re.ated chemicals
would remain in both Site soils and the groundwater and have the potential tc
discharge to Jcnes Creek under this alternative. However, such discharge
would not pose a significant risk.

Under Alternative GWC-3 and Alternative GWC-4, groundwater extracticn would
reduce the volume of chemicals at the Site while the subsequent :reatment
would reduce the toxicity of groundwater prior to discharge. The Feasib:ility
Study calculated that Alternative GWC-3 would reduce the total mass of VOCs
in the groundwater by more than 59 percent and Alternative GWC-4 would
achieve a 95 percent reduction.

Neither Alternative SC-1 nor Alternative SC-2 would significantly reduce the
TMV of remaining Site residuals. Some remediation may occur through natural
processesg such as biodegradation, adsorption, dilution, and veolatilizat:ion.

Alternative SC-3 would greatly reduce the mobility and potential expcsure of
chemicals above the water table. The mobility of chemicals below the water
table would not change significantly. There would be no reduction in
T“oxicity or volume of site-related chemicals.

Aiternative SC-4 will permanently reduce the volume of VOCs in soils by mcre
than 95 percent, thereby addressing the risk soil contamination poses o
groundwater. Extracted VOC levels that exceed State ambient air limi+s would
pe adsorbed onto activated carbon. The spent activated carbon could be
either incinerated or regenerated, depending on a cost comparison to be
completed in the Remedial Design. Some reduction of SVOCs in the scils will
also be achieved through the implementation of this alternative.

10.2.3 Short-term Effectiveness

This criterion assesses the short-term impact of an alternative to human
health and the environment.
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Neither Alternative GWC-1 nor Alternative GWC-2 present any risks <o the
commurity, on-site workersg, or the environment due to implementat:on. The
only difference between Alternative GWC-1 and Alternative GWC-2 is %that
Alternative GWC-1 would prcbably require the installation cf addizional
monitoring wells.

The installation of extraction wells and the emissions from the air strigper
called for by Alternative GWC-3 and Alternative GWC-4 would pose no
s:ignificant threat to the community or on-sgite workers. Dur:ng the actual
cecrnstructicn of the remedial action, the on-site workers would be prczected
from potential risks through adherence to the remedial Health and Safezvy

Plan. I+« is estimated to take approximately three (3) months to implemen=
either of these alternatives.

Since neither Alternative SC-1 nor SC-2 require that any type of activirty be
imp.emented, these alternatives would not present additional risks to the
community, on-site workers or the environment due to implementation. These
alternatives can be implemented immediate.y.

In order to implement Alternative SC-3, grubbing and grading of the Site
would be necessary for construction of the cap. Dust control would need to
be exercised to minimize the potential release of air-borne particulates.
Worker safety can be controlled through adherence to the Health arnd Safety
Pilan. It ig estimated this alternative would take approximately three (3:
months to implement.

Alcernative SC-4 presents no risks to either the community or cn-site workers
during installation or operation. Emissions during operation wou.d Dde
controlled to insure the mass of contaminants being released into the a.lr :g
oDelow allowable ambient levels. Installation of the SVE gystem wou.d regquire
approximately one month and start-up could require another menth. It is

anticipated that SVE would reduce the residual contamination below soil
remediation levels in one year.

-

10.2.4 Implementability

This criterion assesses the ease or difficulty of implementing the
alternative in terms of technical and administrative feasibility and the
ava.lability of services and materials.

Alternative GWC-1l is a no action alternative, and thus can be implemented
immediately. Alternative GWC-2 would require a short period of time to
implement as it would only require the possible installation of additional
monitoring wells and the initiation of institutional controls.

No problems are anticipated in implementing either Alternative GWC-3 or
Alternative GWC-4. These alternatives may require the installation of
extraction wells and additional monitoring wells, if needed. Distribution
lines to the groundwater treatment system would be below grade and heat

traced to prevent potential freezing where placed above the frost line.
Installation of an air stripper for the anticipated flow of 30 gpm under
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Alternative GWC-3 or the flow of 15 gpm under Alternative GWC-4, would have
no special installation requirements and the groundwater treatment system
shcu.d be readily constructed.

Alternatives SC-1 and SC-2 can be implemented immediately, and neither would
hinder the implementation of any remedial actions in zhe future. No Site
maintenance would be required. As there would be no change in the TMV of the
soils, the Site would need to be reviewed every five years.

The conszruction of the cap as required by Alternative SC-3 is a
straightforward operation. Clearing the Site and establishment of access
heavy machinery should pose no difficulties.

b
(9]
a1

The irnstallation of the SVE system as called for in Alternative SC-4 presents
no difficulties. The SVE vacuum and control system is designed to run
unattended. The only required utilities are electrical and telecommunicat:.cn
services. Control of air emissions would be coordinated with SCDHEC.
Disposal of entrained water does not present any significant difficulties.
SVE is a demonstrated technology using standard equipment that i1s cffered by
a number of vendors.

10.2.5 Cost

This criterion assesses the cost of an alternative in terms of capital costs,
annual operation and maintenance (O&M) costs, and net present value of
capizal and O&M costs.

Alternative GWC-1 involves no capital costs. Operating costs consist of a
review of the Site conditions every 5 years. There would be no maintenance
ccsts. A summary of the estimated costs is given below:

Total Ceonstruction Costs - SO

Present Worth O&M Costas - $140,000

Total Present Worth Costs - $140,000

Capital costs for Alternative GWC-2 include the construction of up tc “our

additional monitor wells. Operating costs include periodic sampling
selected monitoring wells, chemical analyses of these samples, and reporting
on, and reviewing the Site conditions every 5 years. Maintenance costs would

include inspection of the monitor wells. A summary of the estimated costs is
given below:

Tctal Construction Costs - $ 35,000
Present Worth O&M Costs - $750,000
Total Present Worth Costs - $785,000

As discussed in Section 9, Alternative GWC-3 originally had three different
treatment options. They were:

GWC-3A - Air Stripping,
GWC-3B - Activated Carbon Adsorption, and
GWC-3C - Chemical Oxidation.
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S.nce alternatives GWC-3A, -3B, and -3C achieve equivalent treatment cf the
ccntaminated groundwater, the air str:.pping technology is preferred over -he
“wc cther alternatives due to a cost comparison, both 3B and 3C were
e_iminated based on a cost comparisocn.

Construc-.icon ccsts asscociated with Alternative GWC-3 include mobilizat:ion;
extraction wells and the groundwater distribution system; the groundwater
~reatment system; discharge line to Jones Creek; upgrading the Site rcads;

and utilicy connections. Operating costs include power and maintenance for
~ne extracticn wells; labor, power, and sampling for the treatment system;
and grourdwater monitoring. Maintenance costs include faclility inscecticns

ard equ.pment repalr.

A summary of the estimated costs 1s given below:

Total Construction Costs - $ 610,000
Present Worth O&M Costs - $ 780,000
Total Present Worth Costs - $1,390,000

Construction costs associated with Alternative GWC-4 include mobilization;
extraction wells and the groundwater distribution system; the groundwater
treatment system; discharge line to Jones Creek; upgrading the Site roads;
and utility connections. Operating costs include power and maintenance for
the extraction wells; labor, power, and sampling for the treatment sys=-em;
and groundwater monitoring. Maintenance costs include facility inspect:.cns
and egquipment repair.

A summary of the estimated costs is given below:

Total Construction Costs - $ 520,000

Pregent Worth Q&M Costs - S 770,000

Toctal Present Worth Costs - 1,290,000
There are no construction costs associated with either Alternative SC-1 or
SC-2. Operating costs consist of a review of the Site conditions every 5
vears. There would be no maintenance costs. A summary of the estimated

cogts for both SC-) and SC-2 is given below:

Total Construction Costs - S 0
Pregsent Worth O&M Costs -~ $140,000
Total Present Worth Costs - $140,000

Construction costs associated with Alternative SC-3 include mobilizat:ion,
excavation, grubbing, grading, earth work, material, and labor. Operating
costs include maintenance of the cap, reporting, and review of the Site every
five years. Maintenance costs include periodic inspections and grounds
xeeping.

A summary of the estimated costs is given below:

Total Construction Costs - S$ 580,000
Present Worth O&M Costs - S 420,000

Total Present Worth Costs - 51,000,000
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Ccnstruction costs associated with Alternative SC-4 include installation and
materials for the SVE wells and manifcid piping. Operating costs include
leasirg cf the SVE equipment, disposal of sgpent carbon, and regular
mcrnizoring and maintenance.

A summary of the estimated costs is given below:

Total Construction Costs - $260,0C0
Present Worth O&M Costs - $360,000
Tctal Present Worth Costs - $620,C0¢C

0.3 MODIFYING CRITERIA

State and community acceptance are modifying criteria that shall be
considered in selecting the remedial action.

10.3.1 State of South Carclina Acceptance

The State of South Carolina concurs with the selected remedy.

10.3.2 Community Acceptance

A Proposed Plan Fact Sheet was distributed to interested entities on February

8, 1991. Copies of the Proposed Plan were gent to local residents, local
newspapers, local radio and TV stations, the PRP steering committee, and
local, State, and Federal officials. The Proposed Plan public meet:ng was

ne.d on February 12, 19961.

The publ:c comment period on the Proposed Plan was began on February 13, 1991
and was to close on March 14, 1991. However, due to a letter requesting an
extension to the public comment period, the comment period did not erd uncil
April 12, 1991.

Only one set of written comments were received during the public commenz

perirod. These comments and the questions asked during the February 12 publ:.c
meeting are summarized in the attached Respcnsiveness Summary.

11.0 DESCRIPTION OF THE SELECTED REMEDY

The selected remedy for this Site is:

extraction and on-gite treatment by air stripping of groundwater
contaminated across the entire Site;

off-site discharge of treated groundwater to Jones Creek via an NPDES
discharge permit;
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in-situ soll vapor extracticn of contaminated soils (those abcve the
calculated soil remediation levels);

review the existing groundwater monitoring system to insure proper
monitoring of groundwater; if deemed necessary, additionrnal mcnlizor:ing
wells will be installed to mitigate any deficiencies Ln the existing
groundwater monitoring system; and

monitoring of soil, groundwater, and surface water.

This remedy will attain a 10°° cancer risk level across the entire Site.
To obtain thig risk level, this remedial acticn alternative requires +the
extraction and treatment of groundwater above MCLs as well the removal cf
residual soll contamination that would continue to adversely impact
groundwater above MCLs.

21.1 MONITORING EXISTING CONDITIONS

As part of the Remedial Design, the wells listed below, at a minimum, will be
sampled and analyzed on a quarterly basis. Samples from the following wells
will be analyzed for the same range of volatile organics as in the RI: SW-1,
Bw-1, BW-4, SW-10l1, SwW-106, BW-106, SW-108, and BW-108. The following well
gsamples will also be analyzed for the same range of semi-volatile orga~ -s as
in the RI: SW-3, SW-4, BW-2, and BW-105. If the first set of analyses :cr
semi-volatile organics verifies the findings of the RI, then the sampl:.ng and
analyses for semi-volatile organics can be discontinued during the RD.

The two tributaries to Jones Creek that border the Site shall also be sampled
during the RD. The sampling point in the tributary that lies <o the
northeast of the Site shall be in the vicinity, downgradient of monitoring
well cluster SW-108/BW-108. The sampling point in the tributary that lies
south of the Site shall be in the vicinity, downgradient of monitoring well
cluster SW-106/BW-106. These samples, both surface water and sediment, shall
be analyzed for volatile organics. This analytical data will confirm if
contaminated groundwater is discharging to these tributaries. If
contamination is found in either of these tributaries, then these sampling
points will be added to the overall monitoring scheme for the Site to be
developed in the RD.

11.2 GROUNDWATER EXTRACTION, TREATMENT, AND DISCHARGE

This remedial action will consist of a groundwater extraction and treatment
system, and an overall monitoring program for the Site. Groundwater
contaminated above MCLs will be extracted across the entire Site. This will
be accomplished by installing a series of extraction wells located within and
at the periphery of the contaminant plume in the saprolite and bedrock
portions of the aquifer.
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The estimated total volumetric flow is 43,200 gallons per day. This is based
on a 30 gpm groundwater extraction system operating 24 hours a day. More
precise groundwater withdrawal and discharge values will be developed as par-
0f the remedial design. Asg stated previcusly, the point of compliance i1s =he
entire Site.
The extraction system will be developed in the remedial design. I<

>

antic
Pump tests and groundwater modeling may be required for the des.gn of
XTraction system.

b

i
ipated that 7 extraction wells will be needed (refer toc Figure 22V.
£ +the

U]

Treatment of groundwater will be accomplished by means of an air stripping
~ower. From the extraction wells, groundwater will be pumped into an
egqualization tank before it is fed to the air stripping system. The air
stripper will remove the VOCs from the groundwater. If the treated
groundwater meets standards to be specified in the NPDES discharge permit, i
wlll be discharged tc Jones Creek. Due to the potential of having
concertrations of metals abcve allowable levels in the effluent under the
NPDES program, it may be necessary to reduce metal concentrations in the
groundwater prior to discharge. Metal removal from the groundwater may
consist of precipitation, flocculation, ion exchange, cr some other cost
effective method.

84

The following details will need to be addressed as part of the remedial
design: (1) the need to remove metals from the extracted groundwater pricr to
discharging o Jones Creek; (2) the disposal of any waste stream asscciated
with the removal of metals; and (3) the need for controlling the off-gas of
the air gtripper. The necessity for removing metals prior to discharging the
~reated groundwater to Jones Creek will be addressed in the preparation for
obtaining the NPDES discharge permit. Data generated as part cf the RD will
a.so confirm if the off-gas from the air stripper, laden with volatiles
szriprved from the groundwater, will need to be controlled.

As stated previously, the goal of this remedial action is to restore
groundwater to its beneficial use as a drinking water source. Based on
.rnformation obtained during the RI and on a careful analysis of all remed:ial
alternatives, EPA and the State of South Carclina believe that the selected

remedy will achieve this goal. Groundwater contamination may be especially
persistent in the immediate vicinity of the contaminants’ source, where
ccncentrations are relatively high. The ability to achieve cleanup goals at

all peints throughout the area of the plume, cannot be determined until the
extraction system hase been implemented, modified as necessary, and plume
response monitored over time. If the implemented groundwater extraction
system cannot meet the specified remediation goals, at any or all of the
monitoring points during implementation, the contingency measures and goa.s
described below may replace the selected remedy and goals for these portions
of the plume. Such contingency measures will, at a minimum, prevent further
migration of the plume and include a combination of containment technologies
and institutional controls. These measures are considered to be protective
of human health and the environment and are technically practicable under the
corresponding circumstances.
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The selected remedy will include groundwater extraction for an estimated
pericd of 30 years, during which time the system’s performance will be
carefully monitored on a regular basis and adjusted as warranted by <he
performance data collected during operation. Modifications may include any
or all cf the following:

a) alternating pumping at wells to eliminate stagnation points;

b) pulse pumping to allow agquifer equilibration and to allow adsorbed
contaminants to partition into groundwater;

c) ingtallation of additicnal extraction wells to faclilitate or
accelerate cleanup of the contaminant plume; and

d) at individual wells where cleanup goals have been attained, and
after analytical confirmation, pumping may be discontinued.

To ensure that cleanup goals will be obtained and maintained, the aquifer
will be monitored at those wells where pumping has ceased initially every
year following discontinuation of -~roundwater extraction. This monitoring
will be incorporated into an overz.. Site monitoring program which will be
fully delineated in the Operatione and Maintenance portion of the Remedial

Design.

I1f it is determined, on the basis of the preceding criteria and the system
performance data, that certain portions of the agquifer cannot be res=cred
their beneficial use, all of the following measures involving long-term
management may occur, for an indefinite period of time, as a mecdificaticn c
the existing system:

it
O

rt

a) engineering controls such as physical barriers, or long-term
gradient control provided by low level pumping, as containmen:
measures;

by chemcial-specific ARARsS will be waived for the cleanup cf those

portions of the agquifer based on the technical impracticability cf
achieving further containment reduction;

c) institutional controls will be provided/maintained to restrict
access to those portions of the aquifer which remain above
health-based goals, since this aquifer is classified as a potential
drinking water source;

dj continued monitoring of specified wells; and
e) periodic reevaluation of remedial technologies for groundwater
restoration.

The decision to invoke any or all of these measures may be made during a

periodic review of the remedial action, which will occur at intervals of at
least every five years, in accordance with CERCLA 121(c). To ensure State
and public involvement in this decision at this Site, any changes from the
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remediation goals identified in this ROD will be formalized in either an
Explanaticn of Significant Difference document or an Amendment to this Record
of Dec:sion thereby, providing an cpportunity for State and public
participation.

1..3 SCURCE REMEDIATION

Al-hcugh the Baseline Risk Assessment indicates that resicdual soil
corntamination under present day conditions does not pose an unacceptatle risk
©c either human health or the environment, the soils will continue to
adversely lmpact the quality of groundwater above MCLs at the Site. This
leacning of contaminants from the unsaturated soils into groundwater resul%s
in an unacceptable indirect risk under the future risk scenario,
conseguently, SVE is warranted to remove contaminants from the soil.

A SVE system is an in-situ treatment process used to clean up soils that
corntain VOCs and SVOCs by inducing a vacuum in the subsurface soils. The SVE
system consists of a network of air withdrawal (or vacuum) wells installed in
the unsaturated zone. A pump and manifold system of PVC pipes is used for
applying a vacuum on the air withdrawal wells which feed into an in-line
water removal system and an in-line vapc:r phase carbon adsorption system for
VOC and SVOC removal. The subsurface vacuum propagates laterally, causing
in-situ velatilization of compounds that are adsorbed to soils. Vaporized
cempounds and subsurface air migrate to the ailr extraction wells, essentially
air stripping the soils in-place.

Az the Medley Farm site, the vacuum wells can be installed vertically to the
full depth of the contaminated unsaturated zone (approximately 60 feet below
gurface level). Vertical wells were selected due to the depth of the scil
strata requiring remediation, geotechnical conditions, and the depth tc
groundwater.

Once zhe well sgsystem is installed and the vacuum becomes fully established in
che soil column, VOCs and some SVOCs are drawn ocut of the soil and through
the vacuum wells. In all SVE operations, the daily removal rates decrease as
ccntaminants are recovered from the soil. This treatment technology has been
proven effective at treating soils that contain elevated levels of organic
contaminants.

The appiication of SVE to the unsaturated zone remediation is a multi-step
process. Specifically, full-scale vacuum extraction systems are designed
with the aid of laboratory and pilot-scale VOC stripping tests. Further
testing will be performed as part of the remedial design.

The final disposition of the spent activated carbon from the in-line carbon
adsorption system will be specified in the remedial design. The three
options to be considered are treatment, disposal at an approved hazardous
waste landfill or regeneration of the carbon. Compliance with ARARs for
RCRA, including LDRs for treatment, storage, and/or disposal of spent carbon
will be assured as part of the RD.



1.4 COsT

The tctal present worth cost for the selected alternative is §$2,404,0C0C. he
break down of this cost is specified below.

The present worth cost for the groundwater extraction and air stripping
alternative is approximately $1,855,000. This cost includes a capital cost
of $609,000 for construction of the groundwater extraction sgystem, the
creatment unit, treated groundwater discharge system, and a.l asscciated
piping. This cost also includes annual expenditures for operat:on and
maintenance of the system of $1,246,000 for 30 years.

The present worth cost for the SVE system with vapor phase carbon adscrpticn
is approximately $549,000. This cost includes a capital cost of $344,CC0 fc
construction of the SVE system, the vapor phase carbon adsorpt:on system, a
all associated piping. This cost also includes annual expenditures for
operation and maintenance of the system of $205,000 for 2 years.

o}
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Capital Cost for Groundwater Extraction and Treatment System $ 6£9,000.00
Operation & Maintenance Costs for 30 years $1,246,0C0.20

Capital Cost for the Soil Vapor Extraction System $§ 334,0C0.00

Operation & Maintenance Costs for 2 years § 205,2060.00

TOTAL PRESENT WORTH COST $2,384,000.C0

12.0 STATUTORY DETERMINATION

The selected remedy satisfies the requirements of Section 121 of CERCLA.

12.. PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy will permanently treat the groundwater and soil and
removes or minimizes the potential risk associated with the wastes. Termal,
ingesticn, and inhalation contact with Site contaminants would be eliminated,
and risks posed by continued groundwater contamination would be reduced.

12.2 COMPLIANCE WITH ARARS

This alternative will be designed to meet all ARARs of Federal and more
stringent State environmental laws. A complete discusssion of the ARARs
which are to be attained is included in Sections 9.3 and 10.1.2. These
sections also describe the TBC regquirements.

12.3 COST-EFFECTIVENESS

The selected groundwater and source remediation technologies are more
cost-effective than the other acceptable alternatives considered promarily
because they provide greater benefit for the cost.
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t2.4 UTILIZATION OF PYRMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES OR RESQOURCE RECOVERY TECHNOLOGIES TO THE MAXIMUM EXTENT

The selected remedy represents the maximum extent to which permanent
sclutions and treatment can be practicably utilized for this action. Of che
alternatives that are protective of human health and the environment and
comply with ARARsS, EPAR and the State have determined that the selected remecy
provides the best balance of trade-offs in terms of long-term effectiveness
and permanence; reduction in toxicity, mobility or volume achieved <hrough
treatment; short-term effectiveneas, implementability, and cost; State and
community acceptance; and the statutory preference for treatment as a
principal element.

12.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The preference for treatment is satisfied by the use of a vacuum extraction
system to remove contamination from soil at the Site and the use of air
stripping to treat contaminated groundwater at the Site. The principal
threats at the Site will be mitigated by use of these treatment technologies.
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Capping was the only retained containment technology. Subsurface containment methods,

such as slurry walls, would be ineffective because of the fractured bedrock and were not
retained for further evaluation.

A summary of the source control technology screening is presented in Table 5.4,

141



011

9

5

DIRECT TREATMENT

IN-SITU TREATMENT

OFF-SITE TMT/DISP

CONTAINMENT

NO ACTION

TABLE 54
SOURCE CONTROL
TECHNOLOGY SUMMARY

TECHNOLOGY STATUS
BIOREACTOR REJECTED
LAND TREATMENT REJECTED
SOIL WASHING REJECTED
CEMENT-BASED STABILIZATION REJECTED
SILICATE-BASED STABILIZATION REJECTED
PROPRIETARY CHEMICAL FIXATION REJECTED
LOW-TEMPERATURE DESORPTION REJECTED
ROTARY KILNS REJECTED
INFRARED THERMAL TREATMENT REJECTED
FLUIDIZED BED INCINERATION REJECTED
ENHANCED BIODEGREDATION REJECTED
SOIL FLUSHING REJECTED
SOIL VAPOR EXTRACTION RETAINED
VITRIFICATION REJECTED
COMMERCIAL LANDFILLING REJECTED
COMMERCIAL INCINERATION REJECTED
CAPPING RETAINED
SLURRY WALLS REJECTED
GROUTING REJECTED
SHEET PILING REJECTED
BOTTOM SEALING REJECTED

RETAINED

REASON

EXCAVATION OF SITE TO REQUIRED
DEPTH IS CONSIDERED INFEASIBLE

PERMEABILITY, DEPTH OF SOILS
FAIl ED EPA FIELD TEST, SOIL PERMEABILITY

NOT SUFFICIENTLY DEMONSTRATED

EXCAVATION OF SITE TO REQUIRED
DEPTH IS CONSIDERED INFEASIBLE

FRACTURED BEDROCK PREVENTS EFFECTIVE USE
CANNOT BE EFFECTIVELY APPLIED

NOT APPLICABLE TO ROCKY SOILS, DEPTHS

NOT FULLY DEVELOPED
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